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INTRODUCTION …………………………………….………………………….…..Pete Sexton 
                                               Farm Supervisor 
 
In June of the 2014 season we had our wettest month on record at the Southeast Farm – 
including data from Centerville the records go back to 1898.  Things looked pretty tough 
here at the beginning of July, but we were blessed with a relatively cool summer and an 
open fall and yields were generally satisfactory all things considered.  We averaged 173 
bushel per acre for corn and 62 bu/ac for soybeans in the northeast quarter of the farm.  I 
have been farm supervisor here for only three years and have already experienced the 
driest growing season on record (2012) and now the wettest month on record (June, 
2014).  My own impression is that increasing variability in climate (both heavy storms 
and droughts) may be part of our future.  From a management point of view, one way to 
help buffer that is to have diversified production systems based on no-till/low disturbance 
management and improving soil health in order to prevent erosion and maintain 
productivity.  So I think this is a long-term challenge for the Southeast Farm – working 
with no-till management systems so they can be productively and readily adapted in our 
region.  In my mind the question is not should we go no-till, the question is how do we 
get there in a profitable expedient manner.   
 
In all the projects at the Southeast Farm, the work would not have gone forward without 
the goodwill and efforts of the farm staff: Garold Williamson, Ruth Stevens, Brad Rops, 
Doug Johnson, and Colton Buus.  We had a few people from the Southeast Farm and the 
Brookings crews leave this past year: Colton left in the spring and went to farm with his 
father-in-law; Cory Smith went home to Burke to farm; Jesse Hall cut back to half time to 
have more time to farm at home; David Karki took a job with extension.   Kevin Henseler 
and Sara Berg helped us through the summer and fall, but overall we were short-handed.  
We hope to fill Colton’s position shortly and look forward to a good year ahead.   
 
I hope this annual report is of value for your operation.  Please feel free to stop in and 
visit and share suggestions and comments about our research.  We plan to have our 
summer field day on July 7, and a fall one on September 15, God willing.  We hope that 
you can make it to Beresford for both events.   As for the future, all I can think of is what 
my Mom says, “pray, hope, don’t worry”, and go one day at a time.  
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WEATHER AND CLIMATE 
SUMMARY 
Ruth Stevens*, Peter Sexton, Brad Rops,                   
Doug Johnson, and Garold Williamson,  
 As with every year, the weather in 2014 
provided its own set of challenges for production 
agriculture. Rainfall during June saturated the 
area creating severe flooding in some places.   
Southeast Farm received 13.5” of rainfall, which 
was 9.25” above normal for month; making June 
2014 the wettest month on record.  Saturated soils 
and cool temperatures delayed early season row 
crop growth and made harvesting of small grains 
and hay crops a challenge. October brought above 
normal maximum and minimum temperatures 
which helped to mature and dry fall crops 
allowing harvest to proceed smoothly. 
 Climate for 2014 is summarized in tables 
and graphs on pages 2 to 7.  
 Temperatures in 2014 tended to be below 
normal. Maximum temperatures were above 
normal for five months in 2014 (Table 1); while 
the other seven months of the year had below 
normal maximum temperatures (-0.06˚F to -
6.4˚F.) Minimum temperatures were above 
normal six months out of the year; with March, 
April, June, October, November, and December 
having below normal minimum temperatures. 
Minimum February temperature was 9.2˚F below 
average, and in November the minimum 
temperature was 6.3˚F below average. The coldest 
temperature of the year was recorded on February 
25 and March 3 (-21°F) and the hottest 
                                                          
* Corresponding author: ruth.stevens@sdstate.edu 
temperature (91°F) recorded was on June 20 
giving a 112-degree temperature range. Southeast 
Farm’s frost-free season was 142 days on a 32°F 
basis and 147 days on a 28°F-basis,  The last 
spring frost was on May 17 (29˚F) and last freeze 
was on May 16 (24˚ F).  The first fall frost was on 
October 3 (31˚F) and a freeze occurred on 
October 10 (28˚F). The average annual high 
temperature was 57°F and average annual low 
temperature was 33°F; which were both below 
average (-0.8 and -1.7 degrees, respectively).  
 Both annual precipitation and growing 
season precipitation was above normal in 2014.  
Southeast Farm received 27.6 inches of annual 
precipitation, which is 109% of normal (Table 2). 
Growing season precipitation measured from 
April through September was 23.6 inches (125% 
of normal, +4.6 inches). The Southeast Farm 
received below average precipitation during nine 
months of 2014 (-0.3 to -2.0 inches). Precipitation 
in June, August, and October was above normal 
(+0.04 to +9.25). Our annual snowfall was 21 
inches, with 15 inches received the first half of 
the year and 6 inches during the last half. 
 The 2014 growing season (April – 
October) accumulation of growing degree units 
(GDU) was 2985 units, which is 90 units below 
normal.  
 Evaporation recorded from evaporation 
pan located at the Southeast Research Farm 
during May through September was 29.5 inches. 
Southeast Research Farm received 22.4 inches of 
rainfall during the same period of time.  
SERF AR 1401 
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Table 1.  Temperaturesa at the Southeast Research Farm - 2014 
 2014 Average 62-year Average Departure from 
 Air Temps.   (°F) Air Temps. (˚F) 62-year Average 
 Maximum Minimum Maximum Minimum Maximum  Minimum 
January 30.4 1.4 26.0 5.4 +4.4 -4.0 
February 26.1 1.6 31.6 10.8 -5.5 -9.2 
March 42.7 17.1 43.2 22.4 -5.3 +0.8 
April 60.1 32.7 59.3 34.6 +0.8 -1.9 
May 72.9 46.2 70.8 46.5 +2.1 -0.3 
June 79.4 57.3 80.0 56.7 -0.6 +0.6 
July 80.1 57.7 84.6 61.0 -4.5 -3.3 
August 79.5 60.6 82.7 58.5 -3.2 +2.1 
September 73.5 49.8 74.3 48.3 -0.8 +1.5 
October 63.9 37.2 62.2 36.8 +1.7 +0.4 
November 37.9 16.9 44.3 23.2 -6.4 -6.3 
December 32.5 16.5 30.1 11.1 +2.4 +5.4 
aComputed from daily observations- 
 
 
Table 2.  Precipitation at the Southeast Research Farm - 2014 
 Precipitation 62-year Average Departure from 
Month 2014 (inches) (inches) Avg. (inches) 
January 0.13 0.46 -0.33 
February 0.52 0.81 -0.29 
March 0.33 1.44 -1.11 
April 1.16 2.55 -1.39 
May 2.48 3.44 -0.96 
June 13.5 4.25 +9.25 
July 1.07 3.08 -2.01 
August 2.96 2.92 +0.04 
September 2.42 2.68 -1.61 
October 1.36 1.86 +1.53 
November 0.27 1.13 -0.82 
December 1.35 0.64 -0.36 
Totals 27.55 25.68 +0.96 
SERF AR 1401 
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2014 CLIMATE SUMMARY 
SOUTHEAST RESEARCH FARM, BERESFORD, SD 
 
Annual Precipitation (inch) 27.55 109%* 
Growing Season Precip (Apr-Sep, inch) 23.59 125% 
Jan-Mar 0.98 36% 
Apr-Jun 17.14 167% 
Jul-Sep 6.45 74% 
Oct-Dec 2.98 82% 
Annual Snow (inch); (Jan-Jun/Jul-Dec) 15.2/6.0 21.2 total 
   
Growing Degree Units (GDU) 2985 98% 
Minimum / Maximum Air Temp, ºF -21° F Feb 25 & Mar 3 91° F  Jun 20 
Last Spring Frost; 32º  / 28º basis May17 - 29° F May 16 - 24°F 
First Fall Frost; 32º  / 28º basis Oct 3 - 31°F Oct 10 - 28°F 
Frost Free Period (days); 32º  / 28º basis 142 147 
Average Annual High / Low 57 / 33 -0.8 / -1.7 
% of Normal 
SERF AR 1401 
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2014 Monthly Precipitation 
Southeast Farm, Beresford, SD  
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Long-Term Rotation Study:  
Observations on Corn and Soybean 
Yields – 2014 Season 
Peter Sexton∗, Brad Rops, Ruth Stevens, 
Doug Johnson, and Garold Williamson 
 
INTRODUCTION 
In 1991 Dale Sorensen initiated a long-term 
rotation study at the Southeast Farm including 
comparison of no-till and conventional till under 
two year (corn-soybean), three year (corn-
soybean-small grain) and four year rotations 
(currently corn-oat-winter wheat-soybean – this 
rotation has not been constant over the years). 
The advantages of no-till are many: residue on 
the surface protects the soil from erosion; it 
helps to maintain soil organic matter which is 
important for good tilth; conserves moisture and 
limits run-off; requires fewer trips across the 
field. The disadvantages are the loss of tillage as 
a tool for weed control and slower warming of 
the soil in the spring. This report provides a brief 
overview of how the corn and soybean crops 
yielded under tilled, and no-till, management for 
the 2014 season in the Southeast Farm’s long-
term rotation study.   
METHODS 
As mentioned earlier, this set of plots was first 
established in 1991. The corn-soybean and corn-
soybean-small grain rotation have been 
                                                          
∗ corresponding author: peter.sexton@sdstate.edu 
consistently followed. The four year rotation 
initially included alfalfa, then after some years 
was changed to include peas, and lastly was 
changed again to include two soybean crops 
(corn-soybean-winter wheat-soybean), which 
was the case until the 2013 season. Therefore 
when the data presented here refers to a four-
year rotation, it doesn’t mean that a fixed set of 
crops has been grown in a four-year sequence; it 
means that corn has been grown once every four 
years and the other crops in the rotation have 
varied over the years based on the researcher’s 
interest and judgment at the time. At this point, 
the four-year rotation is in a corn-oat-winter 
wheat-soybean sequence.  The strip till plots had 
been in a warm-season perennial grass mix prior 
to 2012, so while they are currently in a corn-
soybean rotation, their production represents that 
from a longer rotation system. 
This trial is laid out in a randomized complete 
block design with four replications. Plot size is 
60 by 300 feet. Corn (Pioneer P0193AM) was 
planted on May 16, 2014 in 30” rows at a 
population of 32,000 seeds per acre. Soybeans 
(AG2134) were planted on May 22, 2014 in 30” 
rows at a population of 160,000 seeds per acre.  
All rotation plots received 80 lb/ac K20.  Four 
year rotation corn plots received 165 lb/ac N.  
Two and three year rotation corn plots were 
subdivided for N Rate study and received 
variable fertilizer rates; 160 lb/a N plots were 
used in this report.  
For all the soybean plots, yield was measured by 
harvesting the center 20 feet the length of the 
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plot (20’ by 300’), and in the four-year corn 
rotation plots yield was measured by harvesting 
the center 30 feet the length of the plot (30’ by 
300’). The grain weight was determined with a 
weigh wagon.  The two and three year corn plots 
were subdivided for an N rate study, which will 
be the subject of another report (SERF AR 
1411).  In these plots, yield was measured from 
an area of 20 feet by 35 feet taken from the 
middle of each subplot.  A sample was kept for 
determination of moisture and test weight.  Data 
was analyzed for main effects of rotation and 
tillage on yield using Proc GLM in SAS 
statistical software (note the strip till treatment 
was not included in analysis of main effects as it 
would make the data unbalanced).   There were 
no significant rotation by tillage interactions in 
the 2014 data from this study.   For ease of 
presentation, the data was also analyzed as a 
simple randomized complete block design with 
each combination treated as an individual 
treatment and an LSD value obtained for 
comparing individual means that may be of 
interest to the reader.    
 
RESULTS AND DISCUSSION 
The overall average yield for the corn plots in 
the rotation trial was 172 bushels per acre (Table 
1).  Yields were lower than those obtained the 
previous year (2013).  In June of this year, the 
research farm had its wettest month on record 
with 13.5” of rain.  Excessive soil moisture the 
crop experienced at this time most likely limited 
yield potential.  There was no significant 
difference in corn yield between the no-till and 
conventional till systems in the 2014 season.  
There was a significant influence of rotation 
interval on corn yields with the three year 
showing a trend for a 14 bu/ac yield advantage 
over a two year system, and the four year 
rotation showing a significant 37 bu/ac yield 
advantage over the two year rotation (corn yields 
for the 2, 3, and 4 year rotations were 152, 166, 
and 189 bu/ac respectively; Table 1).   
Soybean yields averaged 58 bushels per acre in 
this study (Table 2).  The conventional tilled 
soybean plots showed a small but statistically 
significant 3.5 bu/ac yield advantage over the 
no-till plots for the 2014 season (59.9 vs. 56.4 
bu/ac, respectively).  Regarding rotation length, 
the soybean plots in the four year rotation out-
yielded the two and three year rotation plots by 
about 5 bu/ac.  There was no significant 
difference between the two and three year 
rotation treatments for soybean yield.    
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Table 1.  Corn yield data from the 2014 season in a long term tillage by rotation study conducted at the 
SDSU Southeast Research Farm.  Tillage treatments are abbreviated as follows: “CT” = conventional 
tillage;  “NT” = no-till;  “ST” = strip till.  The conventional and no-till treatments were initiated in 1991.  
The strip till treatment was initiated in the fall of 2012.  There were no significant tillage by rotation 
interactions in this data set. 
Tillage 
Regime Rotation Yield Moisture Test Wt. 
100-Seed 
Wt. 
  
(bu/ac) (%) (lb/bu) (g) 
Individual Treatments: 
    CT corn-soy 149 16.3 56.1 30.2 
CT corn-soy-oat 174 16.8 54.9 32.0 
CT 4-year 191 17.0 56.4 30.7 
NT corn-soy 155 16.3 56.0 30.1 
NT corn-soy-oat 159 16.8 55.3 29.9 
NT 4-year 186 17.5 55.4 30.7 
ST corn-soy 1/ 191 16.7 55.7 30.7 
      Mean 
 
172.2 16.8 55.7 30.6 
CV (%) 
 
9.0 3.4 1.7 3.2 
LSD (0.05) 22.9 NS NS NS 
      Tillage Main Effect: 
    CT all 171 16.7 55.8 31.0 
NT all 167 16.8 55.5 30.2 
      P-value 
 
NS NS NS NS 
      Rotation Main Effect: 
    CT & NT corn-soy 152 16.3 56.1 30.1 
CT & NT corn-soy-oat 166 16.8 55.1 30.9 
CT & NT 4-year 189 17.2 55.9 30.7 
      LSD (0.05) 16.1 0.6 NS NS 
      1/  note: the strip till treatment came off of a long-term grass biomass crop in 2012, so it is not in a 
true two-year rotation. 
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Table 2.  Soybean yield data from the 2014 season in a long term tillage by rotation study conducted at 
the SDSU Southeast Research Farm.  Tillage treatments are abbreviated as follows: “CT” = conventional 
tillage;  “NT” = no-till;  “ST” = strip till.  The conventional and no-till treatments were initiated in 1991.  
The strip till treatment was initiated in the fall of 2012 following a warm-season grass hay mix.  There 
were no significant tillage by rotation interactions observed in this data set. 
Tillage 
Regime Rotation Yield Moisture 
Test 
Wt. 
100-
Seed 
Wt. 
  
(bu/ac) (%) (lb/bu) (g) 
Individual Treatments: 
    CT corn-soy 56.8 10.5 57.0 15.5 
CT corn-soy-oat 60.4 10.5 57.2 16.1 
CT 4-year 62.6 10.6 57.4 16.5 
NT corn-soy 56.1 11.0 57.1 15.6 
NT corn-soy-oat 52.2 10.9 57.1 16.4 
NT 4-year 60.9 11.4 56.6 16.9 
ST corn-soy 58.8 10.7 57.0 16.8 
      Mean 
 
58.3 10.8 57.1 16.3 
CV (%) 
 
7.2 1.8 1.0 2.3 
LSD (0.05) 6.2 0.3 NS 0.6 
      Tillage Main Effect: 
    CT all 59.9 10.5 57.2 16.0 
NT all 56.4 11.1 56.9 16.3 
      P-value 
 
* ** NS NS 
      Rotation Main Effect: 
    CT & NT corn-soy 56.5 10.8 57.1 15.6 
CT & NT corn-soy-oat 56.3 10.7 57.1 16.3 
CT & NT 4-year 61.8 11.0 57.0 16.7 
      LSD (0.05) 5.3 0.2 NS 0.4 
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Evaluation of In-Furrow Fertilizer 
Application for Corn in Twin and 
Single-Row Configurations 
Peter Sexton∗, Garold Williamson, 
Doug Johnson, and Brad Rops 
 
INTRODUCTION 
There is strong interest among farmers to look at 
means of maximizing corn yields as a way to 
improve profits.  There is interest in evaluating 
use of fertilizer, fungicide and insecticide 
treatments applied in-furrow, as well as foliar 
application of Zn and other nutrients.   Narrower 
row spacing and increased plant population are 
also points of interest for evaluation.  
Accordingly, a trial was set up at the Southeast 
Farm to look at these treatments of interest, both 
applied individually and when applied all 
together, for their effect on corn yield.  
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Narrower row spacing was evaluated by 
comparing twin rows (22.5” inter-row space) to 
single rows on 30” centers.  However, extremely 
wet conditions in June delayed farm operations; 
one consequence of which was that the post-
emergence treatments were not implemented in 
this study in the 2014 season. 
METHODS 
The trial was planted on May 5, 2014 to corn 
(Pioneer P0533AM1) using the farm’s 
Monosem planter.  The trial was planted in 15 
foot (6 row) plots 100 feet in length.  Plots were 
laid out in a randomized complete block design 
with four replications.  The previous crop was 
winter wheat.  
1 Control (34,000 seeds per acre) 
2 10-34-0 (7.5 gal/ac) 
3 10-34-0 + Headline + Capture (7 oz/ac each) 
4 10-34-0 + Headline + Capture + Ascend (5 oz/ac) 
5 40,000 seeds per acre 
6 40,000 seeds per acre+10-34-0 + Headline + Capture + Ascend (5 oz/ac) 
7 Twin Row 
8 Twin Row + 40,000 seeds per acre 
9 Twin row; 40,000 seeds per acre+10-34-0 + Headline + Capture + Ascend (5 oz/ac) 
Treatments are as follows: 
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Unless otherwise stated, all plots were planted at 
a seed rate of 34,000 seeds per acre.  The 
Headline, Capture, and Ascend treatments were 
applied at 7, 7, and 5 oz/ac, respectively.   
Whole plot yields were end-trimmed (10’ off 
each end) and the four middle rows were 
harvested for yield determination.  A grain 
sample was taken for measurement of moisture, 
test weight, and 100-seed weight.  Plant stands 
were determined after harvest from 6’ counts 
taken at two points in each plot. 
RESULTS AND DISCUSSION 
Stands in some plots were uneven in this study 
and plots with less than 75 % stand were 
dropped from the data set.  Nevertheless, there 
were some trends of interest.  Plots that received 
10-34-0 in furrow tended to be among the higher 
yielding treatments.  Also this season (unlike the 
2013 season) plots with the high seed rate 
(40,000 seeds/acre) tended to have slightly better 
yields.  Similar to last year, final plant stands 
were significantly greater in twin rows than in 
single rows across equivalent treatments.   This 
suggests that seedling survival under high 
populations is greater with twin rows than with 
single rows.  We didn’t see an effect of planting 
with twin rows this season; however, the 
extremely wet weather and uneven stands 
lessened the precision of the work, so the data 
should be interpreted with caution.  Given the 
lack of statistical precision in this trial, it is 
somewhat speculative to try and draw 
conclusions out of the data.  Nevertheless, 
similar to last year, it looks like plant population 
and use of 10-34-0 in furrow are the main points 
that merit further work.   
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Table 1.  Corn yield, moisture, test weight, 100-seed weight, and population in response to in-
furrow application of several crop inputs with and without twin rows in the 2014 season at the 
Southeast Research Farm. 
Rows Treatment Yield Moisture 
Test 
Wt. 
100-
Seed 
Wt. Population 
  
(bu/ac) (%) (lb/bu) (g) (plants/ac) 
Single 10-34-0 183 16.6 59.5 33.9 35393 
Twin High Pop.; 10-34-0; Headline; Capture; Ascend 183 16.7 59.3 33.2 39204 
Single High Population 183 16.7 59.2 34.9 36300 
Single 10-34-0; Headline; Capture; Ascend 183 16.5 59.9 34.2 32670 
Single High Pop.; 10-34-0; Headline; Capture; Ascend 181 16.6 59.3 32.5 38236 
Twin High Population 179 16.6 59.6 33.6 38115 
Twin Control 173 16.9 59.2 33.6 32307 
Single Control 173 16.8 59.0 34.2 32912 
Single 10-34-0; Headline; Capture 171 16.8 59.0 33.4 30492 
       Mean 
 
179.1 16.7 59.3 33.7 34940 
CV (%) 
 
3.2 1.0 1.0 3.3 8 
LSD (0.05) 9.2 NS 0.5 NS 4480 
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Preliminary Studies on Grain Yield 
Following Grazing of Annual 
Forages in a No-Till                        
Corn-Soybean System 
Peter Sexton∗, Brad Rops, G. Colton Buus,                    
John Shubeck, Warren Rusche, 
and Elaine Grings 
 
INTRODUCTION 
Incorporating grazing into cropping systems 
offers advantages of adding diversity both to the 
rotation and to the income stream of the 
operation, and if well managed it may benefit 
soil quality.   There are several avenues by 
which this could be done: grazing crop residues 
(i.e. corn stalks) and cover crops without 
displacing the corn or soybean crop; 
incorporating a small grain in the rotation and 
grazing a cover crop following harvest; 
replacing the grain crop with an annual or short-
lived forage crop and then returning the ground 
to grain production the following season.  Each 
of these options raises the question of how 
grazing impacts yield of the following grain 
crop.  This is an important piece of information 
in evaluating the profitability of the system, both 
for those interested in grazing cattle and for 
landowners who may consider renting out land 
on a short-term basis for grazing of corn stalks 
and/or annual forages.   This paper reports 
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results of two preliminary studies that begin to 
address these questions. 
METHODS 
In the first study, corn was planted on a field that 
had been seeded to annual forages and strip 
grazed the previous year (2013).  In 2013 the 
field was seeded to an oat/pea mixture, this was 
strip-grazed and then seeded to a forage 
sorghum/cowpea mixture and grazed twice 
more.  Altogether the field was grazed three 
times (see the 2013 Annual Report for the 
Southeast Farm).  During the grazing cycles 
cattle were excluded from two strips (30’ by 
300’) which were hayed rather than grazed.  In 
the spring of 2014 the whole field was direct 
seeded with corn (this field has been under no-
till management for the last three years).  Corn 
(DKC52-30) was planted on April 25, 2014; 
fertilizer (138-0-0) was applied as urea on April 
22, 2014; and UAN (60-0-0) was applied on 
June 26, 2014.   Yield was measured (15’ by 
285’) on either side of the non-grazed exclusion 
strips and on down the middle of each exclusion 
strip.  The strips on either side of the exclusion 
strips were averaged and data subjected to 
standard analysis of variance with two 
replications. 
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In the second study, a corn field harvested in 
2013 was seeded down to winter rye and then 
cattle were allowed to graze the corn stalks in 
the fall.  In this field there were five exclusion 
plots (100’ by 100’) which cattle were not 
allowed to enter.  The following spring (2014), 
the rye was allowed to grow until mid-May at 
which time cattle were allowed to graze the rye.  
In the spring a series of replicated plots of 50 by 
100’ were set up in five blocks with the 
following treatments:  
1. ungrazed;  
2. spring-only grazing; 
3. both fall and spring grazing. 
Mob-grazing was used with spring-grazed plots 
so the cattle were only on a given plot in the 
spring for one day.  Data on rye forage 
production and biomass remaining after grazing, 
as well as cattle weights were obtained.  These 
are part of a student’s master thesis and will be 
reported later.  After the cattle were removed 
from the field, the rye was sprayed out and 
soybeans (AG2134) were seeded with a no-till 
drill on May 30, 2014.  In the fall of 2014 a 
yield sample (10’ by 85’) was taken from the 
middle of each soybean plot.  Soybean yield data 
was subjected to standard ANOVA and these 
results are reported here.  The whole study will 
be the subject of a more complete report once 
the student completes their thesis. 
RESULTS AND DISCUSSION 
In both of these preliminary studies, grazing did 
not show any significant negative impact on 
yield of the following grain crop (Tables 1 and 
2).  The fields showed good yield potential, 
averaging 193 bu/ac corn, and 59 bu/ac 
soybeans.  This supports the hypothesis that 
properly managed grazing will not adversely 
impact grain yields.  There appears to be scope 
to incorporate grazing without adversely 
impacting grain yield.  In the case where the 
grain crop was replaced with annual forage, 
profitability will depend on the relative value of 
the grain versus the value of the livestock 
produced.  In the case of grazing corn stalks in 
the fall and a winter rye cover crop in the spring, 
the grazing component did not displace grain 
production and in this trial did not adversely 
impact yield.  Hopefully we will have the 
opportunity to follow up on these studies with 
more work along these lines in the future. 
 
Table 1.  Corn yields in 2014 on grazed and ungrazed portions of a field that had been seeded to an 
annual forages the previous season (2013).  An oat/pea mixture was used as annual forage, and 
after the cattle had grazed this, the field was seeded to a forage sorghum/cowpea mix and grazed 
twice more.  Data are the means of two replications. 
Treatment Yield 
Test 
Wt. 
100-
Seed 
Wt. Population 
 
(bu/ac) (lb/bu) (g) (plants/ac) 
Grazed 190 58.0 33.6 30250 
Ungrazed 195 57.7 32.2 29040 
     mean 193 57.9 32.9 29645 
CV (%) 1.0 1.0 1.0 4.1 
p-value NS NS NS NS 
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Table 2.  Soybean yields in 2014 on plots that had no grazing, grazed only in the spring, and grazed 
in both the fall and the spring.  This was on a field that was corn in 2013, seeded to winter rye after 
corn harvest and fall grazed.  In the spring, except for the ungrazed treatment, plots were mob-
grazed.  Soybeans were planted with a no-till drill on – May and harvested on --- October.  Data are 
the means of five replications. 
 
Treatment Yield 
Test 
Wt. 
100-
Seed 
Wt. Height 
 
(bu/ac) (lb/bu) (g) (in.) 
Fall & Spring Grazed 60.1 57.3 15.9 31.9 
Spring Grazed 59.5 57.4 16.2 33.1 
Ungrazed 56.4 57.0 16.4 29.7 
     mean 58.7 57.3 16.2 31.6 
CV (%) 5.5 1.0 2.4 8.1 
LSD (0.05) NS 0.3 NS NS 
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Evaluation of an In-Furrow 
Fertilizer Application with Single 
and Twin-Row Soybeans 
 
Peter Sexton∗, Garold Williamson, 
and Brad Rops 
 
INTRODUCTION 
There is strong interest among farmers in how to 
improve soybean yields.  In this vein, it was 
decided to try a number of products of interest to 
see what impact they might have on soybean 
yield.   
METHODS 
An in-furrow application of 10-34-0 (mixed 1:1 
with water applied in a total volume of 5 
gal/acre) was evaluated in two small trials at the 
Southeast Farm in 2014.  It was originally 
intended to put all treatments in one trial, but 
due to difficulties with equipment it was split 
into two fields.   
The trial with single rows as a check was planted 
on May 27, 2014 (Pioneer 92Y83).  Plots were 
15 feet (6 rows) wide by 50 feet in length and 
were laid out in a randomized complete block 
design with four replications.  The previous crop 
was corn.  Plots were end trimmed 10’ at 
harvest, and the middle four rows of each plot 
were combined for whole plot yield.   
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The trial with only twin rows was planted May 
23, 2014 (Pioneer 92Y83).  Plots were 15 feet (6 
rows) wide by 300 feet in length and were laid 
out in a randomized complete block design with 
five replications.  The previous crop was 
sorghum.  Whole plots were taken for yield 
estimates. 
Data were analyzed with standard ANOVA 
using the Proc GLM routine in SAS statistical 
software. 
RESULTS 
Soybean yields averaged a little over 60 bushels 
per acre in both trials.  In both trials (single and 
twin row), there were no significant differences 
observed in yield comparing an untreated check 
with use of 10-34-0 applied in-furrow in a 50:50 
dilution with water (Tables 1 and 2).  Yields 
were also similar between single and twin rows 
in the smaller plot study (Table 1).   Last season 
we also failed to detect a benefit from in-furrow 
application of 10-34-0.  As far as future work 
goes, this implies that if this trial is continued it 
should be targeted to very low P soils and that 
one might consider including higher application 
rates in the evaluation to see if there might be an 
impact if more P were provided.    
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Table 1.  Yield, test weight, and 100-seed weight for soybeans grown in a single row control versus 
in twin rows, and versus an in-furrow fertilizer application in single rows. The 10-34-0 applied in-
furrow was mixed 50:50 with water before application (total volume of 5 gal/ac).  The Capture and 
Headline were applied at a rate of 7 oz/ac each. 
 
Treatment YIELD Test Wt. 100-Seed Wt. 
 
(bu/ac) (lb/bu) (g) 
Control - single row 61.6 59.7 17.0 
Twin-row check 61.4 59.6 17.1 
Single row; 10-34-0+Capture+Headline 61.1 59.9 16.6 
    Mean 61.4 58.7 16.9 
CV (%) 3.5 1.0 1.7 
LSD 0.05 NS NS NS 
 
 
 
Table 2.  Yield, test weight, and 100-seed weight for soybeans grown in twin rows looking at 
application of an in-furrow fertilizer and also use of Capture and Headline applied in-furrow at a 
rate of 7 oz/ac each.  The 10-34-0 applied in-furrow was mixed 50:50 with water before application 
(total volume of 5 gal/ac). 
 
 
Treatment YIELD 
Test 
Wt. 100-Seed Wt. 
 
(bu/ac) (lb/bu) (g) 
Twin-row Check 64.8 57.4 17.1 
Twin row; 10-34-0 64.0 57.6 17.1 
Twin row; 10-34-0 + Capture + Headline 64.1 57.5 16.9 
    Mean 64.3 57.5 17.0 
CV (%) 3.1 1.0 2.0 
LSD 0.05 NS NS NS 
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Preliminary Results Comparing 
Grass and Broadleaf Based Cover 
Crop Blends For Livestock 
Performance and Effect on the 
Following Crop 
Elaine Grings, Peter Sexton∗, and Brad Rops 
INTRODUCTION: 
For use as cover crops, blends of different 
species tend to perform better than do 
monocultures.  This raises the question of how 
different blends compare in terms of effects on 
livestock performance when grazed, on residue 
levels the following season, and on performance 
of the following grain crop.  To begin to address 
this, we decided to compare two contrasting 
blends: one with a high proportion of 
broadleaves which will leave less residue the 
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following year, and the second with a high 
proportion of grasses which we expect will leave 
more residue on the ground the following year. 
OBJECTIVE: 
Evaluate grass versus broadleaf-based forage 
mixes for cattle gain and for impact on 
following corn yield with or without grazing. 
METHODS: 
Two cover crop blends were seeded on August 
19 & 20, 2014 on a field that previously 
produced a small grain crop (oats on the west 
side and rye on the east).   
Each 580’ x 720’ field was divided into four 
paddocks of 580’ x 180’ and seeded to either a 
low or high residue blend of cover crops (Table  
1).  
 
Blend Radish Turnip Pea Lentil Cowpea Millet Sorg/Sudan Oat Seed Rate 
  
        
(lb/ac) 
Low 
residue: 
Broadleaf 
Dominated 
35.2 17.6 264 99 22 11 30.8 264 33.8 
High 
residue:  
Grass 
Dominated 
8.8 4.4 77 44 22 11 50.6 990 54.9 
Table 1. Seed mixes used for high or low residue cover crop blends 
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Paddocks were fenced with double-strand high 
tensile wire on the exterior and double-strand 
poly-wire internally.  Within each paddock, 
exclusion plots of 50’ x 50’ were laid out along 
the fence to provide the following: 
• No cover crop control – area was 
sprayed with glyphosate after cover crop 
emergence 
• Non-grazed control – area with cover 
crop was fenced out to allow no grazing 
Before grazing, standing biomass was estimated 
by clipping five 0.125 m2 plots to the ground in 
each paddock. Samples were sorted by species 
functional group (grass and grass-like, legume, 
brassica), dried at 65˚ C for 48 hours and 
weighed.  
On October 17, 32 heifer calves (average weight 
= 567 lbs, 60 lbs standard deviation) were 
weighed and allocated to paddocks with four 
calves per paddock. However, calves crossed 
through the electric fence, creating a different 
grazing pressure in each paddock. All calves 
were removed from the field on November 12 
and weighed.  
After cattle were removed, biomass was again 
sampled by clipping to the ground. Samples 
were sorted by species functional group, dried at 
65˚ C for 48 hours and weighed. Samples were 
collected from grazed areas, and both ungrazed 
cover crop control and no cover crop control.  
RESULTS: 
Seeding into oat or rye stubble with either a low 
or high residue blend of cover crop produced an 
average of 2831 lbs/acre of biomass in October 
at the start of grazing (Table 2). Although total 
biomass did not differ among treatments at this 
time, the type of forage available was affected 
by both stubble type and cover crop blend, 
although there were no interactions between the 
two. Grass biomass was greater (P = 0.02) when 
planted into oat stubble because of increased 
volunteer oats. Legume biomass was greater 
when planted into rye stubble (P = 0.05). The 
high residue cover crop blend produced more (P 
= 0.04) grass and less (P = 0.04) brassica than 
the low residue blend, as was intended by the 
seed mix.    
By November 24, a large difference (P < 0.01) 
in total biomass between stubble types was 
observed, with cover crops planted into oat 
stubble having just over a ton more biomass. For 
the high residue blend, this increase came 
primarily from grasses (likely volunteer oat), but 
in the low residue blend, brassicas contributed to 
this difference.  
Cover crops continued to grow through the 
grazing period so that total biomass yield in 
ungrazed areas was 1448 lbs/acre greater in mid-
November than mid-October.  Total biomass in 
the grazed area in November was 2503 lbs/acre, 
indicating that plenty of residue remained for 
grazing after cattle were removed and, 
depending on weather conditions, grazing could 
have continued for several more weeks.  There 
were a total of 1427 growing degree days (base 
temperature of 32˚ F) from estimated emergence 
(Aug. 24) to the first sampling date, Oct. 14.  
From emergence to Nov. 24 there were 1992 
growing degree days.  Using the average total 
biomass from each sample date, the growth rate 
of the cover crop blends was 2.0 lb/acre per gdd 
through Oct. 14, and 2.2 lb/acre per gdd through 
Nov. 24.  This suggests that 2 lb/ac per gdd may 
be a good rough estimate for biomass production 
from a blend of primarily cool-season cover crop 
species (assuming no drought stress and good 
stand establishment). 
This project is a work in progress.  Based on 
biomass clipping data and days of grazing, we 
will relate biomass removal and that remaining 
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to subsequent corn performance on a per 
paddock basis, and resources permitting we will 
look at impacts of the different blends, with and 
without grazing, on indicators of soil quality in 
the 2015 season. 
 
Table 2. Biomass production from ungrazed portions of the trial area on Oct 14 and Nov. 24 in a 
trial comparing two contrasting cover crop blends for effects on livestock performance and yield of 
the following crop at the Southeast Research Farm in Beresford, SD. 
 Oat Stubble Rye Stubble 
 Low Residue High Residue Low Residue High residue 
October 14 -----------------------------------------------lbs/acre-------------------------------------------
------- 
     Grass 2573a 2882 a 759 b 2212 a 
     Brassica 572 ab 116 a 1605 b 420 a 
     Legume 24 a 1 a 122 b 37 a 
   Total 
biomass 3168 2999 2487 2669 
November 24     
     Grass 3829 ab 5507 a 1328 c 3243 b 
     Brassica 1380 a 70 b 1817 a 228 b 
     Legume 30 ab 19 a 77 b 69 b 
   Total 
biomass 5239
 a 5596 a 3223 b 3540 b 
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Initial Evaluation of Maleic 
Hydrazide Application to Suppress 
Alfalfa as an Understory                     
Crop in Corn 
Jesse Cameron, Jesse Hall, and Peter Sexton∗ 
INTRODUCTION:   
Maleic hydrazide is a systemic growth regulator 
used to prevent sprouting in storage for potatoes 
and onions, as well as for suppressing growth of 
turf grasses.  Because it arrests growth without 
killing the plant, it was decided to evaluate its 
potential for use in suppressing growth of an 
understory crop that would be maintained as a 
“living mulch” underneath corn.  The ability to 
employ perennial cover crops as living mulches 
would be an asset in remediating poor quality 
soils and boosting long-term productivity.  In 
this initial evaluation, maleic hydrazide was 
used by itself, and in combinations with 
bromoxymil and glyphosate, to evaluate its 
impact on maintaining corn yields where alfalfa 
was present as an understory crop.   
METHODS: 
Corn (DKC 52-30) was planted (April 25, 2014) 
into an established alfalfa stand which had been 
treated with several different compounds prior to 
planting (Table 1).  The study was laid out in a 
randomized complete block design with four 
replications.  Plots were 15’ by 50’ in size.  The 
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trial was located in a somewhat saline wet spot 
(EC’s of 3 to 4) which is not very productive.  
At harvest, the corn yield and test weight were 
measured and recorded.  In the spring of 2015, 
the alfalfa will be evaluated for survivability and 
vigor.  All plots received a post-emergence 
herbicide treatment of bromoxynil (Maestro, 
DowAgro Sciences) at 1.5 pt/ac during the 
growing season.   
RESULTS:   
In the control plots, corn yields were decreased 
almost 70 % due to unchecked competition from 
the alfalfa stand relative to yields obtained in the 
full burndown treatment (Table 1).  The yield in 
the full burndown treatment (124 bu/ac) 
represents a good yield potential for this 
environment.  Maleic hydrazide on its own 
appeared to slow alfalfa growth, but not enough 
to be practical for use in suppressing 
competition to economically acceptable levels.  
Applying bromoxynil with the maleic hydrazide 
did not significantly improve its efficacy in 
suppressing competition from the alfalfa, and 
yield in those plots were equivalent to those 
obtained with maleic hydrazide by itself (79 
versus 66 bu/ac, respectively).  Relative to 
maleic hydrazide by itself, the addition of 
glyphosate to the mixture improved yields (103 
to 116 bu/ac) closer to those obtained in the full 
burndown treatment.  How the different 
treatments impact the survival of the alfalfa 
stand will be measured in the coming spring.     
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CONCLUSION:  
The use of maleic hydrazide appears to have 
limited potential in reducing alfalfa competition 
in corn.  If it is used, other compounds will have 
to be applied with it to keep alfalfa growth 
suppressed to acceptable levels.  Alfalfa stands 
will need to be evaluated in the spring before 
conclusions can be made concerning the impact 
of the different treatments on persistence of the 
alfalfa understory crop.
 
Table 1.  Corn yield, test weight, population and height (June 23 measurement date) in a trial 
looking at use of maleic hydrazide as a tool to suppress, but not kill, established alfalfa so that it 
could be maintained as an understory crop to improve soil quality.   The trial was located in a 
somewhat saline area (EC’s of 3 to 4) at the Southeast Research Farm. 
Treatment Yield Test weight 
Population  
June 23 
Corn height  
June 23 
  (bu/ac) (lb) (plants/ac) (in.) 
Full Burndown (Dual 1.5pt/ac + Sharpen 
1oz/ac + Sencor 5oz/ac + Glyphosate 32oz/ac) 124 62.0 29040 33.0 
MH30 (2.8gal/ac) + Maestro (1.5pt/ac) + 
Glyphosate 12oz/ac) 116 62.2 31218 27.1 
MH30 (2.8gal/ac) + Maestro (1.5pt/ac) + 
Glyphosate 24oz/ac) 103 62.0 30492 30.8 
MH30 (2.8gal/ac) + Maestro (1.5pt/ac) 79 61.6 28677 22.1 
MH30 (2.8gal/ac) 66 61.5 29040 19.3 
Control 39 60.3 15609 16.5 
     
Mean 87.8 61.6 27346 24.8 
CV(%) 2.7 1.1 4.7 3.8 
LSD (0.05) 29.2 0.7 1350 3.8 
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Effect of Residual Herbicides on 
Establishment of a Cover Crop 
Blend Overseeded Into Corn 
Peter Sexton∗, Anthony Bly, and Paul Johnson 
INTRODUCTION 
There is some interest among farmers in 
overseeding cover crops into corn during early 
vegetative growth after the critical weed-free 
period (i.e. V5 to V6 growth stage).  If 
successful, this approach could help improve 
soil quality and provide additional forage for fall 
grazing.  One of the questions to be resolved is 
how well the cover crops get established under 
different herbicide programs.  By way of a 
preliminary study, we overseeded a mixture of 
annual ryegrass, radish, rapeseed, and crimson 
clover across a range of herbicide programs to 
make an initial evaluation of which compounds 
might be compatible with overseeding of cover 
crops relatively early in the season. 
 
METHODS 
Plots were laid out in a randomized complete 
block design with four replications.  Plot size for 
the herbicide application was four rows 50’ in 
length.  The herbicide treatments evaluated are 
listed in Table 1.  A cover crop blend of annual 
ryegrass (8 lb/ac), radish (2 lb/ac), rapeseed (1 
lb/ac), and crimson clover (2 lb/ac) was 
broadcast spread perpendicular to plot direction 
using a UTV travelling along the end of the 
plots.  The plots were each visually rated on a 0 
                                                          
∗ Corresponding author: peter.sexton@sdstate.edu 
to 10 scale (0 = no cover crop, and 10 = 
expected full stand) after corn harvest, with the 
annual ryegrass, brassicas, and clover each 
getting their own rating.  All plots were scored 
independently by two people; the two scores for 
each plot were averaged and then subjected to 
analysis of variance. 
 
RESULTS AND DISCUSSION 
Rankings for the different treatments are shown 
in Table 2.  Because of extreme weed 
competition, the untreated control (treatment #1) 
had the lowest rating for cover crop 
establishment.  The weed growth was so rank in 
these plots that it choked out the over seeded 
cover crops.  So the untreated control is really a 
negative check in this case.   The positive check 
plots in this trial would be treatments 22, and 23, 
which received two applications of glyphosate, 
and glufosinate, respectively.  These plots had 
limited weed growth and did not receive 
materials with residual activity.  They were not 
significantly different from the highest scoring 
treatments in the study. 
There were significant differences observed 
between herbicides on establishment and growth 
of annual ryegrass and the two brassicas (radish 
and rapeseed) tested.  The crimson clover didn’t 
establish well in any of the plots, and probably 
because of this did not show any significant 
differences between herbicide applications.  If 
this trial is repeated, a higher seed rate of 
crimson clover should be used.  Some treatments 
(e.g. 9, 10, 16 & 20) showed more activity on 
ryegrass than on the brassicas. Other treatments 
(e.g. 5, 18 & 7) showed more activity against 
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brassicas than on ryegrass.  Several treatments in 
this study (12, 13, 14, 15, & 17) allowed good 
growth of both the annual ryegrass and the 
brassica species tested.  Treatments 14, 15, and 
17 also showed trends to allow growth of 
crimson clover as well in this evaluation.  This 
trial should be repeated to confirm these results. 
 
Table 1.  List of herbicide programs evaluated for compatibility for overseeding a cover crop into 
corn at the V6 growth stage.  The cover crop blend was made up of annual ryegrass, radish, 
rapeseed, and crimson clover. 
Trt # Treatment Rate Unit Stage 
1 Untreated Check . . . 
2 CORVUS 5.6 fl oz/a PRE 
3 
CORVUS 3.5 fl oz/a PRE 
LAUDIS 3 fl oz/a POST 
CLARITY 8 fl oz/a POST 
MSO 1 % v/v POST 
AMS 17 lb/100 gal POST 
4 
ZIDUA 2 oz wt/a PRE 
LAUDIS 3 fl oz/a POST 
CLARITY 8 fl oz/a POST 
MSO 1 % v/v POST 
AMS 17 lb/100 gal POST 
5 
BLANCE FLEXX 4 fl oz/a PRE 
LAUDIS 3 fl oz/a POST 
CLARITY 8 fl oz/a POST 
MSO 1 %  v/v POST 
AMS 17 lb/100 gal POST 
6 
BALANCE FLEXX 3 fl oz/a PRE 
LIBERTY 22 fl oz/a POST 
ATRAZINE 1 pt/a POST 
AMS 2.5 lb/ac POST 
7 
SURESTART II 2 pt/a PRE 
DURANGO DMA 24 fl oz/a POST 
N PAK AMS 2.5 % v/v POST 
8 
FULTIME NXT 2 qt/a PRE 
WIDEMATCH 1 pt/a POST 
DURANGO DMA 24 fl oz/a POST 
N PAK AMS 2.5 % v/v POST 
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Trt # Treatment Rate Unit Stage 
9 
LUMAX EZ 1.8 qt./a PRE 
HALEX GT 3.6 pt/a POST 
AATREX 1 pt/a POST 
NIS 0.25 % v/v POST 
AMS 8.5 lb/100 gal POST 
10 
BICEP LITE II 
MAG 
1 qt/a PRE 
HALEX GT 3.6 pt/a POST 
AATREX 0.66 pt/a POST 
NIS 0.25 % v/v POST 
AMS 8.5 lb/100 gal POST 
11 
BICEP II 
MAGNUM 
1.5 qt/a PRE 
CALLISTO GT 2 pt/a POST 
AATREX 0.66 pt/a POST 
NIS 0.25 % v/v POST 
AMS 8.5 lb/100 gal POST 
12 
HARNESS 1.75 pt/a PRE 
IMPACT 0.75 fl oz/a POST 
RU POWERMAX 32 fl oz/a POST 
ATRAZINE 1 pt/a POST 
MSO 0.5 % v/v POST 
N PAK AMS 2.5 % v/v POST 
13 
HARNESS 1.75 pt/a PRE 
RU POWERMAX 22 fl oz/a POST 
ATRAZINE 1 pt/a POST 
AMS 2.5 lb/a POST 
14 
RESOLVE 1 oz wt/a PRE 
MESOTRIONE 5 oz wt/a PRE 
BREAKFREE ATZ 
LITE 
1.5 qt/a PRE  
ABUNDIT EXTRA 32 fl oz/a POST 
AMS 2 lb/a POST 
15 
ZIDUA 2 oz wt/a PRE 
SHARPEN 2.5 fl oz/a PRE 
RU POWERMAX 22 fl oz/a POST 
STATUS 5 oz wt/a POST 
NIS 0.25 % v/v POST 
AMS 2.5 lb/a POST 
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Trt # 
 
Treatment 
 
Rate 
 
Unit 
 
Stage 
16 
ANTHEM 10 fl oz/a PRE 
ATRAZINE 1 pt/a PRE 
RU POWERMAX 22 fl oz/a POST 
AMS 8.5 lb/100 gal POST 
17 
VERDICT 15 fl oz/a PRE 
STATUS 5 oz wt/a POST 
RU POWERMAX 22 fl oz/a POST 
NIS 0.25 % v/v POST 
AMS 2.5 lb/a POST 
18 
SURESTART II 2 pt/a EPOST 
DURANGO DMA 24 fl oz/a EPOST 
N PAK AMS 2.5 % v/v EPOST 
19 
HARNESS 1.75 pt/a EPOST 
IMPACT 0.75 fl oz/a EPOST 
RU POWERMAX 32 fl oz/a EPOST 
ATRAZINE 1 pt/a EPOST 
MSO  0.5 % v/v EPOST 
N PAK AMS 2.5 % v/v EPOST 
20 
ANTHEM 10 fl oz/a EPOST 
ATRAZINE 1 pt/a EPOST 
RU POWERMAX 22 fl oz/a EPOST 
AMS 2.5 lb/a EPOST 
21 
RU POWERMAX 22 fl oz/a EPOST 
AMS 2.5 lb/a EPOST 
22 
RU POWERMAX 22 fl oz/a EPOST 
AMS 2.5 lb/a EPOST 
RU POWERMAX 22 fl oz/a POST 
AMS 2.5 lb/a POST 
23 
LIBERTY 22 fl oz/a EPOST 
AMS 2,5 lb/a EPOST 
LIBERTY 22 fl oz/a POST 
AMS 2.5 lb/a POST 
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Table 2.  Ranking of growth of annual ryegrass, two brassica species (radish and rapeseed) and 
crimson clover for different herbicide programs in corn.  The cover crops were overseeded as a 
blend at V6 into corn treated with different herbicides (see table 1 for herbicide listing).  Plot 
rankings were made after corn harvest; a ranking of 0 = no growth and 10 = expected full stand. 
Treatment 
Annual 
Ryegrass 
 
Treatment Brassicas 
 
Treatment 
Crimson 
Clover 
(see table 1) (rating) 
 
(see table 1) (rating) 
 
(see table 1) (rating) 
14 7.8 
 
11 7.4 
 
16 3.4 
22 7.4 
 
9 6.8 
 
14 3.3 
17 7.1 
 
15 6.8 
 
23 3.3 
23 6.9 
 
16 6.5 
 
22 3.1 
7 6.8 
 
20 6.1 
 
15 3.0 
13 6.6 
 
17 5.9 
 
20 2.8 
18 6.5 
 
22 5.9 
 
2 2.6 
21 6.5 
 
23 5.9 
 
11 2.6 
5 6.3 
 
8 5.8 
 
18 2.5 
12 6.1 
 
10 5.8 
 
17 2.4 
15 5.6 
 
12 5.6 
 
21 2.4 
19 5.6 
 
14 5.3 
 
7 2.3 
6 4.3 
 
13 5.0 
 
3 2.1 
8 3.9 
 
21 5.0 
 
5 2.0 
11 3.6 
 
3 4.6 
 
13 1.9 
3 3.4 
 
4 4.6 
 
4 1.6 
2 3.0 
 
19 4.1 
 
6 1.6 
10 2.9 
 
2 3.9 
 
9 1.6 
9 2.5 
 
7 3.9 
 
12 1.6 
4 2.3 
 
18 3.8 
 
19 1.6 
16 2.3 
 
5 3.6 
 
8 1.5 
20 2.0 
 
6 3.0 
 
10 1.4 
1 0.9 
 
1 1.0 
 
1 0.8 
        Mean 4.8 
 
Mean 5.0 
 
Mean 2.2 
CV (%) 40.2 
 
CV (%) 34.0 
 
CV (%) 52.3 
LSD (0.05) 2.7 
 
LSD (0.05) 2.4 
 
LSD (0.05) NS 
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Evaluation of Effect of Cover Crops 
on Corn N Requirements in 2014 
Peter Sexton∗, Doug Johnson, and Brad Rops 
INTRODUCTION 
Interest and use of cover crops in South Dakota 
continues to increase with farmers employing 
them to improve soil quality and to provide 
forage for cattle.  One question that is raised 
with use of cover crops is their effect on the N 
requirements of the following crop.  Our 
objective in this study was to evaluate several 
cover crop species of interest for growth and 
influence on N requirements of the next season’s 
corn crop.   
METHODS 
Five different cover crop treatments were direct 
seeded into winter wheat stubble on August 19, 
2013 in a randomized complete block design 
with three replications (Table 1).  A control 
treatment (no cover crop) was included in the 
trial.  Plots were 30 feet wide by 230 feet in 
length.  Glyphosate was applied to the field at a 
rate of 24 oz/ac days before seeding the cover 
crop.     
Corn (DKC 52-30) was planted in these plots on 
May 2, 2014 at a seed rate of 32,000 seeds per 
acre.   
                                                          
∗ Corresponding author: peter.sexton@sdstate.edu 
Nitrogen treatments of 0, 50, 100, 150, and 200 
lb N per acre were applied as urea-ammonium-
nitrate (UAN) before planting (April 2, 2014) in 
45’ strips perpendicular to the direction of the 
cover crop plots.  At maturity, a 10’ by 35’ area 
was harvested for yield measurement.  Data 
were analyzed as a strip-split-plot design with 
the SAS GLM procedure considering all 
variables as fixed effects.  Yield effects of both 
cover crop, and N rate, were statistically 
significant (P < 0.05).  There was no statistically 
significant interaction between the two effects; 
since there was no significant interactions, only 
means of the main effects are presented here. 
RESULTS AND DISCUSSION 
The preplant burndown treatment did not 
entirely control the red clover cover crop – a 
post emergence herbicide application including 
dicamba did control the red clover later, but the 
growth of the clover may have interfered with 
corn development as the red clover plots yielded 
less than did the other cover crop treatments 
(Table 2).  The cover crop blends with a high 
proportion of cool-season broadleaves tended to 
show the best yields in this study, and were 
numerically about 6 to 7 bushels per acre greater 
in yield than was the control treatment.  Corn 
following the high residue (mostly grasses) 
cover crop blend yielded almost identical to the 
control.  This past season (2014) was wet early 
and cool through August; therefore a high 
residue crop may not have provided as much 
benefit as it would in a drier year.  The lack of 
significant interaction between the cover crop 
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treatments and corn response to N fertilizer 
suggests that in the short term there was not a 
substantial N credit from the cover crops relative 
to the control treatment in this study.  This does 
not mean there is no N benefit, but it may take 
time for it to accrue enough to substantially 
decrease N requirements, or it may mean that we 
need to include more legumes in the cover crop 
blend to try and pull more N into system. 
 
 
Table 1.  List of cover crops planted on August 19, 2013 at the Southeast Research Farm for evaluation 
of effects on N requirements for the following corn crop.  Values given in the table are lb/ac for each 
individual component. 
Cover Crop Blend 
hairy 
vetch radish pea lentil flax 
sorghum-
sudangrass oat cowpea 
seed 
rate 
         
(lb/ac) 
Hairy Vetch Blend 10.5 0.8 0 0 1 1.25 7 0 20.6 
Low Residue Blend 0 3.2 10.5 4.5 1 2.5 7 2.5 31.2 
Broadleaf Blend** 2.3 1.9 3.9 2.8 0 1.4 (millet) 7 1.4 22.0 
High Residue Blend 0 0.8 3.5 1.5 1 5 35 2.5 49.3 
Control 0 0 0 0 0 0 0 0 0.0 
**Broadleaf blend also included 0.3 lb/ac turnip and 1.1 lb/ac rapeseed 
 
Table 2.  Corn yield in the 2014 season following 6 different cover crop treatments from the previous 
season in a study conducted at the SDSU Southeast Research Farm, Beresford, SD.  Data are means 
across 5 different N rates (including unfertilized check plots), so they are less than the farm average. 
Treatment Yield Test Wt. 
100-Seed 
Wt. 
 
(bu/ac) (lb/bu) (g) 
Low Residue Blend 147 57.1 32.6 
Broadleaf Blend 146 57.1 33.0 
Vetch Blend 143 57.1 33.6 
Control 140 57.4 33.6 
High Residue Blend 139 57.5 33.5 
Red Clover 118 57.0 33.0 
    Mean 138.9 57.2 33.2 
CV (%) 10.7 1.1 4.5 
LSD (0.05) 20.2 NS NS 
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Fig. 1.  Average corn response to N applied as urea-ammonium-nitrate following 6 different cover crop 
treatments.  Data shown are averages across all 6 of the cover crop treatments for each N level.  There 
was no statistically significant interaction between N level and cover crop use on corn yield in this study.   
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Evaluation of Multi-Line        
Seeding for Corn and Soybeans                   
in Southeastern                                                    
South Dakota – Year 2 
Peter Sexton1, Doug Prairie2,                                      
and Barry Anderson3 
 
INTRODUCTION 
This report briefly reviews our second season of 
trials looking at variable-line seeding of corn 
and soybeans using our prototype multi-hybrid 
planter developed in collaboration with Raven 
Industries and Pioneer Hi-Bred.  In the first 
season (2013) at the Tripp and Beresford sites 
we found on average a 5 bushel per acre yield 
gain with variable line planting in corn and a 3 
bushel per acre yield gain in soybeans.  The 
basic logic behind this approach is that given our 
rainfall distribution (which peaks in May and 
June) versus the water requirements of corn and 
soybean crops (which peak in August) there is a 
good chance that in the same field in the same 
season the lowland parts of the field may be 
yield limited by excess moisture early in the 
season, while the upland positions on the 
landscape will be yield limited by drought stress 
in late July and August.  It seems logical that 
gains in productivity within a field might be 
achieved by using lines with a more horizontal 
                                                          
1 SDSU Southeast Research Farm, Beresford, SD 
corresponding author: peter.sexton@sdstate.edu 
2 Raven Industries, Sioux Falls, SD 
3 Pioneer Hi-Bred, Mankato, MN 
root profile and tolerance to wet conditions in 
lowland portions of the landscape, and switching 
to lines with a more vertical root profile and 
resistance to drought conditions in the upland 
portions of the landscape.  The primary 
objective of this project is to make an initial 
evaluation of improvements in grain yield for 
corn and soybeans grown with a variable-
genotype planting system versus planting a 
single line across the landscape.   In the first 
year of the season we worked with Pioneer lines; 
this year Dekalb provided two corn hybrids that 
were included in the trials.   
METHODS 
This project was a joint effort of the SDSU 
Southeast Research Farm, Raven Industries, and 
Pioneer Hi-Bred.  A stock Monosem twin-row 
planter (Model NG-66-33-0, Monosem Inc., 
Edwardsville, KS and Largeasse, France) was 
modified by engineers at Raven Industries and 
electronic controls were developed so that one 
row could be shut off and the other turned on as 
the planter crossed the field in order to switch 
between lines on the go.  Controls were set up to 
shift the planter laterally when hybrids changed 
so that the rows stayed straight.  Personnel from 
SDSU developed field maps for each site based 
on direct observation (walking each field) 
coupled with use of satellite imagery to delineate 
upper and lower landscape positions.  
Agronomists from Pioneer Hi-Bred and Dekalb 
selected the lines to be used in the upper and 
lower landscape positions.  The study involved 
use of six hybrids  - three selected for adaptation 
to lower landscape positions (Pioneer 
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P0987AM1’, ‘P1151AM’ and Dekalb DKC62-
97) and three selected for adaptation to  for 
upper landscape positions (Pioneer 
‘P0533AM1’, ‘P0876AM’, and Dekalb DKC57-
75).  Replicated trials were established at 
Beresford (4 replications), Tripp (two 
replications), and Lennox (three replications), 
South Dakota, by personnel from the SDSU 
Southeast Research Farm.  The plots at Tripp, 
and Lennox were with farmer-cooperators, and 
the plots at Beresford were at the SDSU 
Southeast Research Farm.  The on-farm plots 
were 30’ wide (12 rows with 30” row spacing) 
and ran the length of the field.  The plots at the 
SDSU Southeast Research Farm were 15’ wide 
and also ran the length of the field.  Plots were 
laid out such that each plot within a block 
crossed both upper and lower landscape 
positions.  Treatments were as follows: 
 
At Beresford, treatment # 6 showed poor stand 
establishment – apparently the planter was out of 
adjustment when that treatment was seeded – so 
this treatment was dropped at that site.  Heavy 
rains in June flooded substantial portions of the 
trial at Lennox (Figure 1), so that site was 
dropped from the analysis.  Whole-plot yields 
were determined at harvest using weigh wagons 
to directly measure grain yield from each plot.  
Samples were taken for measurement of grain 
moisture and yields were corrected to 15.5 % 
moisture.  Data were subjected to analysis of 
variance using SAS statistical software using 
Proc GLM with all factors considered as fixed 
effects for each site.  Treatments were compared 
at each site using a series of orthogonal 
contrasts.   In order to keep the comparison 
balanced, the Pioneer and Dekalb lines were 
analyzed with separate contrasts (all the possible 
combinations of Pioneer and Dekalb lines were 
not included in the trial). 
In addition to the corn trials, two trials with 
soybeans were also conducted.  The soybean 
trial was more limited in scope with only two 
lines evaluated: Pioneer 92Y70 (lowland) and 
Pioneer 92Y83 (upland).  Both lines were sole 
seeded across the field and variable line-seeded 
according to landscape position.  Both lines 
were also compared when seeded as twin versus 
single rows.   As with the corn, yield samples 
are based on weigh wagon data taken from each 
plot at harvest.  Note that in 2013 the same trial 
was run, but the Pioneer line ‘92Y51’ was used 
as the upland line. 
  
1 Pioneer P0533AM1 - across the field 
2 Pioneer P0876AM - across the field 
3 Pioneer P0987AM1 - across the field 
4 Pioneer P1151AM - across the field 
5 
Pioneer P0533AM1 / P0987AM1 
(upland / lowland position) 
6 
Pioneer P0533AM1 / P1151AM  
(upland / lowland position) 
7 
Pioneer P0876AM / P0987AM1  
(upland / lowland position) 
8 
Pioneer P0876AM / P1151AM  
(upland / lowland position) 
9 DKC62-97  -  across the field 
10 DKC57-75  - across the field 
11 
DKC57-75 / DKC62-97  (upland / 
lowland position) 
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RESULTS AND DISCUSSION 
Corn.  At Beresford, the Pioneer lines showed a 
6 bushel per acre yield advantage (P<0.10) with 
variable line seeding of corn hybrids versus 
when lines were sole-seeded across the 
landscape (Table 1).  The two Dekalb lines did 
not show an advantage when variable seeded 
versus sole seeded.   The Pioneer “upland” 
versus “lowland” lines did not show any 
signficant differences when they were sole-
seeded across the landscape, suggeting that the 
observed yield gain observed at Beresford was 
due to better adaptation to specific landscape 
positions (Table 2).  At Tripp, there were no 
significant differences observed with variable 
line seeding versus sole-seeding for either the 
Pioneer or the Dekalb lines.  It should be noted 
that at Tripp there were only two replications in 
the trial and we had some mechanical problems 
with the planter so the stands were not as 
uniform as desired.  The observed 6 bushel per 
acre yield advantage gained from variable-
hybrid seeding for the Pioneer lines at Beresford 
was similar to what was observed last year when 
the same lines showed an average 5 bu/ac yield 
advantage with variable-hybrid seeding. 
Soybeans.  Unlike last year, this season’s 
soybean trial did not show any signficant 
treatment effects on grain yield (data not 
shown).  Yields at Beresford averaged 60 bushel 
per acre and all treatments tested fell within the 
range of 59 to 61 bushel per acre at that site.  At 
Tripp yields averaged 46 bushel per acre, and all 
treatments tested fell within the range of 41 to 
49 bushels per acre.  Looking back, it would 
have been better to maintain the structure of the 
original trial and continued with ‘92Y51’ as the 
upland line.  From field observation, although 
‘92Y83’ was a good line – it appeared to do as 
well as ‘92Y70’ in the lowland portions of the 
field but didn’t provide an advantage over 
‘92Y70’ in the upland positions.  If this 
experiment is repeated, it would be advisable to 
return to using ‘92Y51’ in the upland portions of 
the landscape.  Matching lines to their relative 
strengths is going to be critical for variable-line 
seeding to be profitable.  It appears that in this 
particular case, ‘92Y83’ may not have been the 
best line to use for upland portions of the 
landscape. 
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Table 1.  Comparison of yields of Pioneer and Dekalb corn hybrids (as listed in the Methods section) 
when seeded as sole lines across the landscape versus when variable-hybrid seeded according to 
landscape position at Beresford and Tripp, South Dakota.  The trial at Beresford had four replications 
and the trial at Tripp had two replications. 
Location 
Planting 
System  
Seed 
Source Yield 
Test 
Wt.  Moisture 
 
Beresford 
 
(bu/ac) (lb/bu) (%) 
 
Sole Pioneer 161 58.5 16.3 
 
Variable Pioneer 167 58.8 15.9 
 
Mean 
 
164 58.6 16.1 
 
P-value 
 
<0.10 NS * 
      
 
Sole Dekalb 183 57.9 16.1 
 
Variable Dekalb 178 57.1 15.7 
 
Mean 
 
181 57.5 15.9 
 
P-value 
 
NS * * 
      
      Tripp 
     
 
Sole Pioneer 180 57.1 18.4 
 
Variable Pioneer 177 58.1 18.0 
 
Mean 
 
178 57.6 18.2 
 
P-value 
 
NS NS NS 
      
      
 
Sole Dekalb 188 55.4 19.1 
 
Variable Dekalb 185 55.3 18.7 
 
Mean 
 
187 55.3 18.9 
 
P-value 
 
NS NS NS 
Note: “NS” = non-significant;    *= signficant at P<0.05. 
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Table 2.  Comparison of upland versus lowland lines when sole-seeded across the landscape for 
Pioneer and Dekalb corn hybrids included in the trial (as listed in the Methods section).  Trials were 
conducted at Beresford and Tripp, South Dakota.  The trial at Beresford had four replications and the 
trial at Tripp had two replications. 
 
Location Type 
Seed 
Source Yield 
Test 
Wt. Moisture 
   
(bu/ac) (lb/bu) (%) 
Beresford 
     
 
lowland Pioneer 160 58.2 16.7 
 
upland Pioneer 162 58.7 15.9 
 
Mean 
 
161 58.5 16.3 
 
P-value 
 
NS * * 
      
 
lowland Dekalb 186 58.2 16.4 
 
upland Dekalb 181 57.6 15.8 
 
Mean 
 
183 57.9 16.1 
 
P-value 
 
NS * <0.10 
      Tripp 
     
 
lowland Pioneer 183 57.5 19.2 
 
upland Pioneer 177 56.8 17.5 
 
Mean 
 
180 57.1 18.4 
 
P-value 
 
NS * NS 
      
 
lowland Dekalb 199 54.8 20.1 
 
upland Dekalb 177 55.9 18.2 
 
Mean 
 
188 55.4 19.1 
 
P-value 
 
* * NS 
Note: “NS” = non-significant;    *= signficant at P<0.05. 
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Figure 1.  Dr. David Karki standing in front of the field the mult-hybrid planting study was planted in, 
near Lennox, South Dakota.  This site received over 12” of rain in a three day period in mid June. 
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Preliminary Report on Corn 
Nitrogen Response in Till and No 
Till Environments, Beresford, SD, 
2014. (51614 F/G) 
 Sara Berg∗, Peter Sexton, Ron Gelderman,     
and Anthony Bly 
INTRODUCTION/OBJECTIVES:  
This is a preliminary report of a work in 
progress. As soil ‘health’ and ‘structure’ have 
become buzz words in South Dakota agriculture, 
the use of no-till and cover crop farming 
practices have increased immensely, resulting in 
a growing number of ‘long-term’ no till fields in 
South Dakota. As this upward trend continues, 
many questions arise regarding nitrogen 
fertilizer application, usage, and waste in regards 
to maximum yields and financial potential. The 
current South Dakota State University Soil 
Testing Lab Fertilizer Guide increases the 
recommended nitrogen rate an additional 30lbs 
of N per acre for no till or strip till cropping 
systems due to the slower breakdown of organic 
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nitrogen.  However, recent studies have shown 
the nutrient needs for a ‘long-term’ no till field 
is not consistent with those of a ‘short-term’ no 
till system. This study has been designed to 
address the nitrogen fertilizer requirements for 
‘long-term’ no till corn in eastern South Dakota, 
as well as the effects that cover crops, tillage, 
and crop rotation have on that need. The trial 
was conducted at the Southeast SD Experiment 
Farm located near Beresford, SD on a long term 
rotation/tillage study that was established in 
1991. 
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MATERIALS AND METHODS:   
For a list of treatments and initial soil conditions see Table 1 and Table 2.  
 
RESULTS  
The 2014 season at the Southeast Farm was 
marked by cool weather in May followed by the 
wettest month on record in June, receiving 13.5” 
in that month most of which came in an eight 
day period.  The heavy June rainfall resulted in 
large variation associated with small differences 
in elevation across the field.  However, with 
better weather in July and August the condition 
of the crop improved considerably and at the end 
of the season it provided a reasonable yield 
averaging 172 bu/acre across the entire field.  
Both N rate and tillage regime showed 
statistically significant impacts on yield (P < 
0.01).  In this first year of the study, the 
conventional tilled plots tended to yield more 
than did the no-till plots (Figure 1 and 2).  These  
 
 
are preliminary results from one season’s data; 
this will need to be evaluated further with data 
from other seasons before firm conclusions can 
be drawn.  The cover crop treatments did not 
appear to have a significant effect on N response 
in this study (Figure 2).  It is interesting to note 
that spring soil nitrate levels were about 80 
lb/acre less in the cover crop versus the non-
cover crop plots (Table 2), presumably because 
this N was taken up and held by the cover crop.  
The fact that corn yield in the cover crop plots 
did not differ in N response, despite having 
lower initial soil N levels, suggests that the N 
the cover crops took up became available later in 
the 2014 season as the cover crop residue 
decomposed.   As this research progresses, we  
Item: Description: 
Location Southeast Research Farm, Beresford, SD 
Crop Corn, Pioneer P0193AM 
Other Fertilizer Applied April 2, 2014; 133#/a 0-0-60 
Nitrogen Treatments Applied April 10, 2014; 0, 40, 80, 120, 160, 200#/a N as UAN 
Description See Table 1 
Tillage No Till, Conventional Till- spring field cultivated 
Rotation 2 year rotation: corn/soybean;  3 year rotation: corn/soybean/oats (changed 
from wheat to oats in 2014) 
Cover Crop Cover Crops were added to the 3 year rotation of the study in 2013. A 
broadleaf blend was planted after the 2013 small grain crop in the 3 year 
rotation only. Blend: 1.9 lb/a radish, 1.1 lb/a dwarf essex, 0.3 lb/a turnip, 3.9 
lb/a pea, 2.8 lb/a lentil, 7 lb/a oat, 1.4 lb/a cowpea, 1.4 lb/a millet, 2.3 lb/a 
vetch, 
Planting Date May 16, 2014; 32,300 seeds/a 
Soil EhA (Egan-Trent silty clay loam, 0 to 2% slope) 
Preliminary Soil Tests Taken April 17, 2014; See Table 2. 
Plot Size 2 year rotation: 45’x60’ 
3 year rotation: N trts split by cover crop trt, making sub-plots 22.5’ x60’ 
Harvest Date October 30, 2014 
Experimental Design RCBD with N rate as split, CC strip in rotation 3 or 3 year rotation 
Stats SAS GLM- split strip plot design 
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hope to be able to assign an appropriate credit 
for the N held in the cover crop – clearly in this 
case, with a low-residue broadleaf cover crop, 
the N did become available in a useful manner 
for the following corn crop.  This project is a 
work in progress; next year we will be able to 
review a second year’s set of data and hope to 
report in more detail on the outcome of these 
experiments.   
ACKNOWLEDGEMENTS 
This study primarily supported by the Southeast 
Research Farm, and the South Dakota 
Agricultural Experiment Station. 
 
 
 
 
 
Table 1. Fertilizer treatments on corn near Beresford, SD, 2014. 
Rotation1 N Rate2 Tillage3 Cover Crop4 
corn/soybean 0 NT N CT 
corn/soybean 40 NT N 
CT 
 corn/soybean 80 NT N CT 
corn/soybean 120 NT N CT 
corn/soybean 160 NT N CT 
corn/soybean 200 NT N CT 
corn/soybean/oats 0 
NT N Y 
CT N Y 
corn/soybean/oats 40 
NT N Y 
CT N Y 
corn/soybean/oats 80 
NT N Y 
CT N Y 
corn/soybean/oats 120 
NT N Y 
CT N Y 
corn/soybean/oats 160 
NT N Y 
CT N Y 
corn/soybean/oats 200 
NT N Y 
CT N Y 
13 year rotation was switched from wheat to oats in 2013. 
2Applied 4/10/14 as UAN using streamer bar application method. 
3’NT’ indicates no till since 1991, ‘CT’ indicates conventional till since 1991. 
4’N’ and ‘Y’ indicate ‘no cover crop’ and ‘cover crop’ respectively.  
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Table 2. Pre-plant Soil Nitrate Nitrogen and Ammonium Nitrogen. 
  
2 year rotation 3 year rotation 
Till CC1 NO3-N NH4-N NO3-N NH4-N 
  -----------lbs/a from 0-2ft---------- 
NT N 98.3 54.9 122.0 54.5 Y - - 47.1 57.0 
CT N 75.7 47.1 144.5 45.6 Y - - 61.4 56.6 
1’N’ indicates no cover crop, ‘Y’ indicates cover crops present 
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Phosphorus Rate and Method of 
Application Influence Soybean 
Leaf Size, Leaf P Content and 
Soybean and Corn Grain Yields 
 
Anthony Bly∗, Ron Gelderman, Sara 
Berg, Cory Smith, and Brad Rops 
 
INTRODUCTION 
 
When managing soil phosphorus, 
producer questions often arise concerning 
using phosphorus every year for a 
corn/soybean rotation vs. fertilizing only 
before corn is grown.  The advantage to 
every other year fertilization is only one 
application charge. To address this 
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question, a long term study was 
established at the Southeast Research 
Farm (SERF) near Beresford, SD on a low 
P testing soil with a corn/soybean rotation.  
 
OBJECTIVES 
 
1. Determine if timing of P fertilization 
influences corn and soybean grain yield. 
 
2. Determine if every year starter P 
applications can produce similar corn and 
soybean yields as higher rate broadcast P 
applications. 
 
MATERIALS AND METHODS 
 
The study has both corn and soybean 
grown each year on adjacent sites.  
51414 Site - Soybean  
Item Description 
Location SE Research Farm near Beresford – field 121 
Olsen P soil test, ppm 5 (low) Pre 2013 project initiation. 
Crop rotation soybean/corn 
Soybean Hybrid AG 2134 
Planting date / rate May 19, 2014 at 150,000 seeds/a 
Soil series Egan silty clay loam 
P treatments See Table 1 
Tillage Fall-Chisel, Spring field cult/harrow 
Previous crop corn 
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RESULTS AND DISCUSSION 
 
Soil test P (Olsen) was increased with the 
2013 broadcast P application rates (Table 
1).   Soybean grain yield was statistically 
significant, while corn was not due to 
higher coefficient of variation (CV) 
(Table 2).  CV gives an indication of the 
experimental error. CV values greater 
than 10 are considered too high.  Soybean 
yield was maximized with broadcast P 
application.  Seed placed P resulted in the 
lowest yields, especially for corn.  Every 
other year P application had slightly less 
than annual broadcast P application for 
soybeans, but was not different with corn 
(Table 2). 
 
 
Table 1. Pre-Season Olsen soil test P, P rate, method and timing study, SE 
Research Farm, Beresford, SD, 2014. 
  Olsen Soil test P 
Rate of P2O5 Application method Soybean Corn 
lb/a   ---------- ppm ---------- 
0 --- 10.8 7.6 
30 2014 with seed1 ----- Not sampled ----- 
60 2014 broadcast2 17.1 12.8 
120 2013 broadcast3 18.6 20.9 
1 10-34-0 (7.5 gpa) 
2 11-55-0 broadcast before planting and tilled in. 
3 11-55-0 broadcast applied and tilled in before planting 2013 crop. 
Numbers in the same column followed by the same letter are not significantly 
different at 0.10 level. 
 
  
51514 Site - Corn  
Item Description 
Location SE Research Farm near Beresford – field 121 
Olsen P soil test, ppm 5 (low) Pre 2013 project initiation. 
Crop rotation corn / soybean 
Corn Hybrid DKC 48-12 
Planting date / rate May 19, 2014 at 32,000 seeds/a 
Soil series Egan silty clay loam 
P treatments See Table 1 
Tillage Fall-Chisel, Spring field cult/harrow 
Nitrogen applied 57 gpa of 28% side dressed on June 11. 
Previous crop soybean 
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Table 2. Influence of phosphorus rate, application method and timing on 
soybean and corn grain yield, SE Research Farm, Beresford, SD, 2014. 
  Grain Yield 
Rate of P2O5 Application method Soybean Corn 
lb/a   ------------- bu/a ------------- 
0 --- 57.3 b 147.4 a 
30 2014 with seed1 56.9 b 125.2 a 
60 2014 broadcast2 61.7 a 160.7 a 
120 2013 broadcast3 58.8 ab 160.7 a 
    
 Pr>F 0.100 0.258 
 LSD (0.10) 4.2 NS 
 CV 4.4 17.5 
1 10-34-0 (7.5 gpa) 
2 11-55-0 broadcast before planting and tilled in. 
3 11-55-0 broadcast applied and tilled in before planting 2013 crop. 
Numbers in the same column followed by the same letter are not significantly 
different at 0.10 level. 
 
CONCLUSIONS 
Furrow applied phosphorus (30 lb/a) was 
not sufficient to produce grain yields 
comparable to the 60 and 120 lb/a 
broadcast rates for both soybeans and 
corn.  Annual broadcast P application had 
slightly higher soybean grain yield when 
compared with every other year P 
application at equal total P application 
rates.  Corn grain yield was unaffected by 
P application timing. 
ACKNOWLEDGEMENTS 
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Soil Test Potassium, Sulfur, Zinc, 
Boron and Lime Effects                              
on Corn (1214) 
 
Anthony Bly∗, Ron Gelderman,                       
Sara Berg, and Brad Rops 
 
INTRODUCTION 
Some farmers in South Dakota are using 
phosphorus, potassium, sulfur, zinc, or lime on 
soils with high soil tests.  Research by soil 
fertility staff at South Dakota State University 
during the last 30 years has not shown consistent 
economical responses to these fertilizer nutrients 
or lime when soil test levels are high.  Therefore, 
SDSU does not recommend fertilizer nutrient 
application unless soil test levels are lower.  The 
studies reported here were established in 1988 
and 1990 to determine the effects of each of 
these commonly used nutrients and lime on corn 
and soybean yields and soil test levels when 
applied to high testing soils. 
 
MATERIALS AND METHODS 
 
The experimental site was established in 1988.  
Fertilizer treatments have continued on the same 
plots since establishment except for 2007 when 
no treatments were applied.  A corn-soybean 
rotation was followed. No tillage was initiated 
2011. The soil is an Egan silty clay loam.  Egan 
soils are well drained soils formed in silty drift 
over glacial till.  The treatments are: 50 lbs K2O, 
25 lbs sulfur (as gypsum), 5 lbs zinc (as zinc 
sulfate) and 2 lbs B/a (Table 1).  The fertilizer 
treatments were applied each spring (except 
2007) since the establishment year (1988) on the 
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same plots.  An exception is the boron treatment 
that was initiated in 1997.  Lime was applied 
only twice (1988 & 2003).  All fertilizer 
treatments were surface broadcast followed by 
planting.  Herbicides were applied as needed.  A 
randomized complete block design with four 
replications was used.  Plot size was 15 by 65 
feet.  Harvest was done with a plot combine. 
  
 
RESULTS AND DISCUSSION 
 
Soil test results from soil samples taken before 
2014 fertilizer applications are presented in 
Table 2.  Soil test K levels increased even 
though K additions are similar to estimated K 
removal with the grain.  Adding 50 lbs/a of K2O 
per year since 1988 raised the K soil test by 86 
ppm. The sulfur soil test increased by 46 lb/a. 
Table 1.  Fertilizer Treatments applied from 
1988 at SE Farm, Beresford, Fertilizer and 
Lime Study, 2014. 
 
Treatment 
 
Beresford1  
  
 
Check (N only) 
 
0 
 
Potassium (K2O) 
 
50 
 
Sulfur 
 
25 
 
Zinc 
 
5 
 
Boron 
 
2 
 
Lime 
 
-----2 
1 Applied each spring, 1990 - 2006, and 2008-
2013. 
2 4000 lb and 3800 lb CaCO3 equivalent applied 
spring 1988 and 2003 respectively. 
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Sulfur is a mobile nutrient and can change 
quickly from one season to the next.  The zinc 
soil test of the check is very high and increased  
21.5 ppm since 1988 with 5 lbs Zn/a applied 
each year.  The lime treatments made during this 
study had a residual effect on soil pH.  The 
check pH at Beresford was 5.7 and where lime 
was applied it was 6.4. At Brookings the check 
pH was 6.3 and limed treatments 6.7.  The boron 
check soil test at Beresford was 0.72 ppm, while 
the treated plot area was 2.42 ppm boron. 
 
 
 
No-till corn yields were good and treatment had 
a significant influence on yield (Table 3). 
Treatments with highest yields were potassium 
and sulfur, with the lime treatment intermediate 
to highest and lowest yield group.  
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Table 2.  Soil Test Levels, Fertilizer and Lime 
Study, SE Farm, Beresford, 2014. 
    
Soil Test Check Treatment  
Potassium ppm 242 328  
Sulfur, lb/A, in 
2 ft. 
60 106 
 
Zinc, ppm 0.73 22.3  
pH 6.3 6.7  
Olsen 
Phosphorus, 
ppm 11 na  
Boron, ppm 0.72 2.42  
NO3-N, lb/A 2 ft 18 na  
Organic Matter, 
% 4.4 na  
Salts, mmho/cm 0.2 na 
Sampled on 10/30/14 
160 lbs P2O5 applied on 11/19/01 and 4/1/03. 
No-till since 2011. 
Table 3.  Treatment and Soil Test Effects on 
Corn Yield, SE Farm, Beresford, SD; 2014. 
  
Check 130.0 B 
Potassium 153.3 A 
Sulfur 153.3 A 
Zinc 131.8 B 
Boron 129.6 B 
Lime 137.6 AB 
Prob of > F 0.04 
C.V. % 9.3 
LSD 19.6 
DKC 48-12 hybrid, planted on 5/14/14 at 
32,000 seeds/a. 
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Crop Nutrient Management 
using Manure (33014 and 33114) 
 
Anthony Bly∗, Ron Gelderman, Sara Berg, 
Cory Smith, and Brad Rops 
 
INTRODUCTION: 
 
Manure has been shown to be an excellent 
source of plant nutrients.  However, over 
application of manure near some 
concentrated animal feeding operations 
(CAFOs) can lead to ground water (nitrate-
N) and surface water (P) contamination.  
South Dakota has regulated land application 
of manure from CAFOs for a number of 
years based on crop nitrogen needs.  Since 
the ratio of N to P in manure is much 
narrower than in grain, this can lead to over 
application of P because more P will be 
applied than is needed by the crop.  In 
December 2002 the EPA directed states to 
also consider P management in land 
application of manure. 
 
There is a need to agronomically evaluate 
the SD Department of Environment and 
Natural Resources (DENR) rules (February, 
2003) pertaining to manure application rates 
that are based on nitrogen and phosphorus.  
The producer needs to be assured that these 
rates will not limit yields when compared to 
commercial fertilizer application.  In 
addition, buildup of soil nitrate-N and soil 
test P needs to be monitored.   
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OBJECTIVES: 
  
1)  To determine if manure rates applied     
according to rules set by the SD DENR for 
CAFOs meet crop nutrient needs (grain 
yield and crop growth) as compared to 
commercial fertilizer. 
 
2) To compare P buildup rates when 
manure is applied according to either the N 
or P needs of the crop. 
 
3) To compare nitrate-N carryover from 
manure and commercial fertilizer. 
 
METHODS: 
  
Two field sites were established to evaluate 
the study objectives.  A site (beginning in 
2003) is located on an Egan soil just south 
of the office building at the SE Farm near 
Beresford on which beef feedlot manure was 
applied.  The other site (beginning in 2008) 
is located 3 miles north of Brookings on a 
Brookings soil on which daily-scrape solid 
dairy cow manure with straw bedding was 
applied except in 2012 and 2013 when 
stockpiled dairy manure was used.  
Treatments applied are explained in Table 3.  
The P soil test from the P manure treatment 
was used to calculate the manure needed for 
that treatment. If the P soil test is high 
enough where no P recommendation would 
be made, the average crop P removal was 
used to calculate manure P rate.  Similarly, 
the nitrate-N soil test from the N manure 
treatment was used to calculate the manure 
needed for that treatment.  Both the P and 
nitrate-N soil tests were used from the 
fertilizer treatment to make the phosphate 
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and N recommendations for that fertilizer 
treatment. The manure was applied on April 
10, 2014 and incorporated with a disc April 
11, 2014 at the Beresford site and applied on 
April 25, 2014 and disc incorporated within 
10 days at Brookings.  The analysis of the 
beef feedlot manure and the dairy manure 
are given in Table 2.  The treatments 
established and nutrients applied are listed in 
Table 3. Treatments were arranged in a 
randomized complete block design with four 
replications. 
 
At Brookings fertilizer treatments for 180 bu 
yield goal were applied on April 10, 2014 
and incorporated just prior to planting to 
DKC 41-32 RIB corn on May 16, 2014 at 
33,000 seeds/a. Harvest was completed with 
a plot combine on October 22, 2014. At 
Beresford, fertilizer treatments were spread 
on April 10, 2014 and worked in just before 
planting AG2134 soybeans at 148,200 
seeds/a on May 25, 2014 in 30 inch rows.  
Harvest was completed with a plot combine 
on October 21. 
 
RESULTS: 
  
Previous manure for the P, N, and 2N, 
treatments have increased most soil tests 
over the other treatments at both sites (Table 
1). Soybean yields at Beresford followed the 
trend of CK<Fert<P<HiFert<2N<N (Table 
3). This is similar to the long term trend at 
this site (Table 4).  At the Brookings site the 
check and the recommended fertilizer 
treatment had lowest yields and the Manure 
N and High fertilizer treatments gave the 
highest yield (Table 3).   
 
LONG TERM TRENDS: 
  
Nutrients from either manure or fertilizer 
increased long term yields over the check at 
Beresford and Brookings (Table 4 and 5). In 
general, higher manure rates produced 
higher yields. As expected, when 
phosphorus is added in excess of removal 
(grain P) soil test levels increase for both 
manure and fertilizer nutrient sources (Table 
1).  Higher manure rates are having a liming 
effect at both sites (increase in pH) and have 
increased organic matter levels (Table 1).  
The increase in pH may be due to 
neutralization of H+ ions by organic anions 
such as carboxyl groups. 
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Table 1. Soil tests1 after eleven and six years of treatments at Beresford and 
Brookings, respectively, 2014. 
         
Treatment O.M. NO3-N SO4-S Olsen 
P 
K Zinc pH salts 
 % -- lbs/a (0-2ft) -- ---------- ppm ----------  mmho/cm 
 -------------------------------- Beresford site ----------------------------------------- 
Check 4.3 18 80 3 207 0.84 6.8 0.4 
Fert. 4.6 50 66 15 205 1.06 6.4 0.3 
P 5.1 68 108 50 506 3.1 7.1 0.4 
N 5.3 100 114 140 681 4.82 7.4 0.4 
2N 5.9 246 190 258 1115 7.32 7.4 0.5 
High Fert. 4.8 86 122 37 292 6.55 6.0 0.3 
                          ----------------------------  Brookings site  ---------------------------------------- 
Check 4.8 23 72 6 123 0.75 7.1 0.3 
Fert. 4.8 24 70 11 122 1.99 6.9 0.3 
P 5.0 28 75 17 156 1.84 7.4 0.4 
N 5.4 36 98 35 245 3.46 7.3 0.4 
2N 6.1 52 104 61 424 4.64 7.5 0.6 
High Fert. 5.0 30 112 25 158 12.21 6.8 0.4 
1 Samples taken fall 2013. 
 
 
 
 
Table 2.  Manure nutrient analysis for manure studies for 2014. 
Analysis units ---------------------- Manure1 ---------------------- 
  Beef (from apron) Dairy Manure 
Total N lb/ton 18.8 26.6 
Organic-N lb/ton 15.1 24.7 
Ammonium-N lb/ton 3.7 1.9 
Total Available-N lb/ton 12.7 14.1 
P2O5 lb/ton 11.5 11.1 
K2O lb/ton 11.7 23.3 
Moisture % 56.0 61.9 
1 Manure collected and analyzed in April 2014, as received basis. 
 
  
                SERF AR 1414 
 
52 
 
 
 
Table 3.  Treatments, nutrients applied and influence on grain yields, 2014. 
Treatment Manure 
applied1 
Manure N-P2O5-
K2O applied 
 Fertilizer N-P2O5-
K2O applied 
Grain 
Yield 
 ton/a  ---------------- lb/a --------------- bu/a* 
------------------------------ Beresford site (soybean) --------------------------- 
Check 0 0 0 52.3 d 
Fertilizer (Rec)2 0 0 0 58.4 c 
Manure – P3   3.0 25-35-35 0 62.7 ab 
Manure – N4   13.2 168-152-154 0 65.7 a 
Manure - 2N 26.4 336-304-308 0 65.4 a 
Fertilizer (High)5 0 0 0-50-60-5Zn-25S 61.2 bc 
LSD    3.2 
Pr>F    0.0001 
C.V.%    3.5 
-------------------------  Brookings site  (corn) ------------------------------ 
Check 0 0 0 126.7 b 
Fertilizer (Rec)2 0 0 95-35-60 187.5 a 
Manure – P3 6.5 92-72-152 7-0-0 192.9 a 
Manure – N4 16.5 233-183-384 0 205.7 a 
Manure – 2N 33.0 465-366-769 0 194.6 a 
Fertilizer (High)5 0 0 200-80-90-25S-5Zn 205.6 a 
LSD (0.05)    23.6 
Pr>F    0.001 
C.V.%    8.4 
1 Applied fall 2012. Little was applied at Beresford site because of high N carryover from 2011 drought. 
2 Recommended fertilizer rate determined from soil test and yield goal and applied in spring. 
3 P manure rate based on P recommendation from soil test or on P removal from crop, whichever is greater. 
4 N manure rate is based on N requirement of 1.2 lb/bu for corn or 3.8 lb/bu for beans minus soil test 
nitrate-N and legume credit. 
5 High fertilizer rate to determine maximum yield from fertilizer nutrients. 
* Yields followed by different letters are significantly different at the 0.05 level. 
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Table 4. Long term yields from manure study, Beresford, 2003-2014. 
 2008 2009 2010 2011 2012 2013 2014 11 year 
Treatment soy corn soy corn soy corn Soy total 
 -------------------------------------- bu/a ------------------------------------- 
Check 44.2 117 c 57.9 b 92 7.9 b 125d 52.3 d 887 
Fert. 47.1 183 b 62.6 a 115 9.7 a 135cd 58.4 c 1029 
Man. P 44.5 205 a 62.3 a 137 4.9 a  139 bc 62.7 ab 1056 
Man. N 45.8 214 a 63.5 a 133 5.9 a 152a 65.7 a 1124 
Man. 2N 46.5 203 a 64.0 a 102 4.8 a 146ab 65.4 a 1023 
High Fert. 47.2 209 a 63.2 a 109 8.3 a 142bc 61.2 bc 714A 
Pr>F 0.37 0.01 0.01 --- 0.0003 0.0008 0.0001 --- 
L.S.D. NS 20.1 2 --- 1.6  9.9 3.2 --- 
A seven year total 
 
 
 
 
 
Table 5. Long term yields from manure study, Brookings, 2008-2014. 
 2008 2009 2010 2011 2012 2013 2014 6 year 
Treatment corn Soybean corn soybean corn soybean corn Total 
 ---------------------------------------------------- bu/a ----------------------------------------------------- 
Check 154 c 44.1 c 98 c 38.7 a 140 b 50.8 b 126.7b 653 
Fert. 185 a 47.1 c 135 b 40.5 ab 174a 55.4ab 187.5 b 824 
Man. P 171 b 52.4 b 147 b 44.3 cd 166 a 58.4a 192.9 b 832 
Man. N 181 ab 56.0 a 155 b 45.4 cd 170 a 54.8ab 205.7 b 868 
Man. 2N 185 a 55.9 a 178 a 45.9 d 174 50.7 b 194.6 b 875.6 
High Fert. 181 ab 50.8 b 191 a 42.7 bc 173.6 a 56.1ab 205.6 b 900.6 
Pr>F 0.006 0.01 0.01 0.0003  0.0067 ? 0.001  ---- 
L.S.D. 13.1 3.3 20.0 2.8 13.8  ? 23.6  ---- 
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Table 6.  Manure and nutrients applied Beresford (2003 – 2014) and Brookings 
(2008-2014). 
Treatment ----- Beresford ----- ----- Brookings ----- 
  manure N1 P2O5 K2O manure N1 P2O5 K2O 
  ton/a ----- lb/a ---- - ton/a - ----- lb/a ---- 
Fert. 0 606 272 0 0 422 181 240 
Man P 47 605 
+1952 
733 957 64.5 477 
+1172 
361 690 
Man N 123.2 1471 1984 2147 139.5 1048 773 1529 
Man 2 N 246.4 2942 3968 4288 249 1967 1442 2803 
1 Available N 
2 Fertilizer N added to supplement manure 
 
 
 
 
Table 7. Soil tests1 after twelve and seven years of treatments at Beresford and 
Brookings, respectively, 2014. 
         
Treatment O.M. NO3-N SO4-S Olsen P K Zinc pH salts 
 % --- lbs/a (0-2ft) -- ---------- ppm ----------  mmho/cm 
 -------------------------------- Beresford site ----------------------------------------- 
Check         
Fert.         
P   Samples not taken    
N         
2N  This study is in dire need of funding   
High Fert.         
                          ----------------------------  Brookings site  -------------------------------------- 
Check         
Fert.         
P   Samples not taken    
N         
2N  This study is in dire need of funding   
High Fert.         
1 Samples not taken in the fall of 2014. 
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Ascend (growth regulator) Effect 
on Corn Emergence, Early Growth 
Plant and Root Dry Matter,         
Early Growth Plant Nutrient 
Concentration, and Grain Yield    
of Two Hybrids Near                  
Crooks, SD in 2014. 
Anthony Bly∗, Al Miron, and Joe Schumacher 
INTRODUCTION 
The quest for higher corn yields coupled with 
high commodity prices has enabled the 
development of products for crop producers to 
                                                          
∗ Corresponding author: anthony.bly@sdstate.edu 
 
use to possibly enhance yield.  Many of these 
products have an idea or mode of action that 
makes sense, but in-field un-biased research 
needs to be done to verify these product claims.  
Therefore, a producer lead in-field precision 
farming research project was conducted to 
evaluate the efficacy of Ascend growth 
regulator.  Ascend growth regulator is a 
combination of  Cytokinin (0.090%), Gibberellic 
acid (0.030 %), Indolebutyric acid (0.045 %), 
and other inert ingredients (99.835 %). 
Table 1. Materials and Methods  
Item Description 
Location West of Crooks, SD 
Hybrid (seeding rate) DKC 48-12 and DKC 53-56 (32,000 s/a) 
Ascend rate and application method 1.6 oz/80,000 kernels, seed applied-split planter 
Planting date April 28, 2014 
Total Nutrient rates applied. 198-105-65-35-2 (N-P2O5-K2O-S-Zn) 
Tillage Method No-till 
Plot size (split planter – 16 rows) 20 ft width (8 – 30 inch rows), field length 
Plot configuration With and without Ascend alternated across field. 
Emergence counts 4 treatment replications for each hybrid 
Early growth (V3) dry matter 4 treatment replications for each hybrid (8 plants/plot) 
Early growth (V3) root dry matter 4 treatment replications for each hybrid (8 plants/plot) 
Plant tissue nutrients (V3 growth stage) Analyzed for N,P,K, S, Zn, Ca, Mg, Fe, Mn and B. 
(4 replications) 
Harvest date October 25, 2014 
Grain Yield Combine Yield Monitor average for each treatment 
determined with AgLeader SMS advanced software. 
 Average yield for each combine and treatment pass (8 rows) 
for each hybrid in rectangular areas of field. 
(DKC 48-12 = 16 reps, DKC 53-56 = 33 reps) 
Statistical Analysis SAS – ANOVA of yield values from 12 replications. 
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SUMMARY 
Corn plant emergence was slowed by cooler 
than normal temperatures which made a good 
environment to test a growth regulator.  The 
DKC 53-56 hybrid had higher final plant 
emergence when compared with DKC 48-12 
despite being seeded at similar seeding rates 
(Figure 1).   Ascend had significantly higher 
plant emergence with the DKC 53-56 hybrid on 
the May 23 and DKC 48-12 on May 30, but no 
other stand count date.  Final plant emergence 
was not different between Ascend treatments for 
each hybrid. 
Early plant (V3) and root dry matter were non-
significantly different for each hybrid or in 
combination (Table 2).  Plant nutrient 
concentration at early plant growth (V3) was 
also non-significant (Table 3).   
Grain yield averages for all combine yield 
monitor values for each treatment except end 
and border rows showed that Ascend had 
slightly less yield (-0.4 bu/a) with DCK 48-12 
and slightly more (2.4 bu/a) with DKC 53-56 
(Table 4).  Statistics could not be used on this 
data due to lack of replications.  Therefore, 
another approach to statistical yield analysis was 
used from average combine yield monitor data 
from each hybrid/Ascend treatment pass.  This 
replicated approach showed that grain yield for 
DKC 48-12 Ascend treatments was not 
significant, however grain yield for DKC 53-56 
was significant at the 95% confidence limit 
(Pr>F < 0.05) where the Ascend treatment had 
significantly lower grain yield (Table 5).  The 
evaluation field had two parts that included 
rectangle and angle field borders.  The overall 
yield comparison in Table 4 used all Ascend vs 
no Ascend yield data, while the replication 
approach used in Table 5 used only the rectangle 
field area that had straight ends.  For both grain 
yield approaches, data at ends of the field were 
omitted because of typical issues occurring in 
combine and yield monitor operation. 
 ACKNOWLEDGEMENTS 
Thank you to Al Miron for his very large 
contribution towards this project that included 
land, equipment, time and treatment expense 
inputs. Thank you to Joe Schumacher for his 
computer expertise used for obtaining yield 
information from the GIS data files using 
AgLeader SMS Advanced software. 
Ascend is a registered trademark of Winfield 
Solutions, 1080 County Road F West MS 5850, 
Shoreview, MN 55126 
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Table 2. Ascend influence on corn early growth (V3) plant and root dry 
matter near Crooks, SD during 2014. 
    
  V3 growth stage 
Hybrid Ascend Trt. Plant Dry Matter (g) Root Dry Matter (g) 
    
DKC 48-12 No 2.95 5.91 
 Yes 2.90 4.58 
 Pr>F (Sig.) 0.723 (NS) 0.408 (NS) 
    
DKC 53-56 No 3.07 9.48 
 Yes 3.68 7.95 
 Pr>F (Sig.) 0.413 (NS) 0.128 (NS) 
    
Combined No 3.01 7.69 
 Yes 3.29 6.26 
 Pr>F (Sig.) 0.409 (NS) 0.256 (NS) 
NS = non significant 
Each value is an average of 4 replications. 
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Table 3. Corn V3 nutrient concentrations from corn plots with and without Ascend near Crooks, SD in 
2014. (average of 4 replications) 
Hybrid P K S Ca Mg Zn Fe Mn Cu B 
 ------------------------% ----------------------- --------------------------- ppm ------------------------ 
DKC 48-12           
No Ascend 0.31 3.13 0.29 26.0 171.5 95.5 9.3 0.46 0.23 5.6 
Ascend 0.32 2.88 0.29 28.3 193.5 96.0 10.0 0.46 0.23 6.5 
Pr>F 0.298 0.108 0.703 0.961 0.866 0.377 0.482 0.952 0.215 0.215 
           
DKC 53-56           
No Ascend 0.37 2.86 0.27 23.8 190.0 79.0 8.0 0.35 0.18 6.8 
Ascend 0.36 2.86 0.26 21.8 143.8 84.8 7.0 0.36 0.21 6.8 
Pr>F 0.065 0.988 0.162 0.923 0.114 0.092 0.139 0.205 0.092 0.988 
           
Combined           
No Ascend 0.34 2.99 0.28 24.9 180.8 87.3 8.6 0.41 0.20 6.3 
Ascend 0.34 2.87 0.27 25.0 168.6 90.4 8.5 0.41 0.22 6.6 
Pr>F 0.989 0.430 0.135 0.945 0.452 0.926 0.624 0.541 0.761 0.068 
Pr>F statistics greater than 0.05 are non-significant. 
 
 
 
Table 4. Average combine yield monitor corn grain 
yield with and without Avail near Crooks, SD, 
2014. 
  
Hybrid Grain Yield (bu/a)A 
DKC 48-12  
No Ascend 179.4 
Ascend 179.1 
  
DKC 53-56  
No Ascend 198.4 
Ascend 200.8 
A Average of all combine yield monitor values from 
the field excluding end rows and field borders. 
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Table 5. Comparison of Ascend treatment grain yield values for 
each treatment pass across the field near Crooks, SD during 2014. 
   
Hybrid Replications Grain Yield (bu/a) 
   
DKC 48-12   
No Ascend 16 185.6 
Ascend 16 186.0 
Pr>F (Significance)  0.472 (NS) 
CV  0.893 
   
DKC 53-56   
No Ascend 33 209.9 
Ascend 33 208.1 
Pr>F (Significance)  0.018 (*) 
CV  1.41 
LSD (0.05)  1.5 
NS = non-significant 
* = significant at 0.05 level   
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Instinct and N Management Effect 
on Corn Grain Yield. 
Anthony Bly∗ and Brad Rops 
Nitrogen additives to control N losses thru 
volatilization, denitrification, and leaching are 
widely used in the Corn Belt particularly with 
surface applications of urea and in wet springs. 
Slowing conversion of fertilizer products to 
nitrate may lessen leaching and/or denitrification 
losses if precipitation and/or soil water content is 
high.  The long term yield and economic 
response to these additives is highly dependent 
on the amount and timing of precipitation 
events.  Therefore, a corn nitrogen management 
study was conducted to evaluate the influence of 
Instinct (nitrification inhibitor) on corn grain 
yield. 
SUMMARY 
Several treatment plots were abandoned because 
of higher than normal June rainfall.  Treatment 
plot losses limited the ability to conduct 
reasonable comparable statistics.  The statistics 
used compared treatment plots with the check 
treatment.  Grain yield for both the UAN and 
Urea Instinct projects were significantly 
different (Tables 2 and 3).  Grain yield was 
increased with N rate with both studies.  Pre-
plant and side-dress UAN application timing 
were not different.  The addition of Instinct 
(nitrapyrin) gave higher grain yield in 2 of 3 
UAN comparisons (trts. 2 vs 4 no difference, 
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trts. 3 vs 5 yes, and trts. 8 vs 9 yes) but not in the 
urea study.  Due to the limited comparative 
power of these research projects, other research 
with Instinct should be used in combination for 
agronomic decision making. 
Table 1. Materials 
and Methods 
 
Item Description 
Previous crop/tillage Oats, disk/field 
cultivate 
Begin nitrate-N soil 
test (0-2ft depth) 
97 lbs N/a 
Plot size 20 x 50 ft 
Hybrid Pioneer 9917 AMX 
Seeding Rate 32,000 
Planting date May 16, 2014 
Starter fertilizer none 
Other fertilizer applied None other than N for 
treatment comparisons. 
Treatments Tables 1 and 2. 
Nitrogen sources UAN and Urea 
Nitrogen application 
date (pre-plant) 
May 15, 2014 
Side dress N 
application date 
June 5, 2014 
Side dress N 
application method 
UAN band 15 inches 
from row 
Harvest Date November 4, 2014 
Replications 4 
Experimental design Randomized Complete 
Block Design 
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Table 2.  Influence of UAN (28-0-0) N rate, timing and Instinct on corn 
grain yield at SE Research Farm, Beresford SD, 2014. 
     
Trt. # N rate N TimingA InstinctB Grain YieldC 
 lbs/a   bu/a 
1 0 na None 147.5 
2 120 Pre None 165.9 
3 102 Pre None 151.0* 
4 120 Pre Pre 165.5 
5 102 Pre Pre 170.7 
6 120 V2-V3 None 154.3* 
7 120 V2-V3 V2-V3 163.8 
8 120 60%Pre, 40%V2-V3 None 160.6 
9 120 60%Pre, 40%V2-V3 Pre 179.8 
   Pr>F 0.009 
A Pre=preplant broadcast incorporate, V2-V3= band injected near row. 
B Instinct rate = 37 oz/a, nitrapyrin active ingredient. 
C Treatment means with * not different from check (trt 1).  
Table 3. Influence of Urea (46-0-0) N rate and Instinct on 
corn grain yield at SE Research Farm, Beresford SD, 
2014. 
    
Trt. 
# 
N 
RateA 
InstinctB Grain YieldC 
 lbs/a  bu/a 
1 0 No 135.7 
2 102 No 163.3 
3 102 Yes 160.6 
4 120 No 166.5 
5 120 Yes 167.8 
  Pr>F 0.001 
A Pre-plant broadcast incorporate 
B 37 oz/a pre-plant broadcast incorporate 
C Treatment means with * not different from check (trt 1). 
            SERF AR 1417 
 
62 
 
SOUTHEAST RESEARCH FARM ANNUAL REPORT 
South Dakota State University 
2014 Progress Report 
Agricultural Experiment Station 
Plant Science Department 
South Dakota State University, Brookings, SD 57007 
Southeast Research Farm, Beresford SD 57004 
 
Influence of Avail (carboxylated 
polymer) on Corn Plant Nutrient 
Uptake and Grain Yield in a              
Field with High Soil Test P                             
Near Crooks, SD in 2014. 
Anthony Bly∗, Nate Stroschein, 
Al Miron, and Joe Schumacher 
 
INTRODUCTION 
Soil phosphorus (P) plant availability is 
influenced by many factors including soil 
texture, bulk density, moisture, temperature, and 
pH.  Soil pH is also a controlling factor that 
influences the forms of P in the soil as related to 
mineralology.  At higher soil pH more P occurs 
as calcium phosphate that is not plant available.  
Therefore, P is in a constant state of change in 
the soil either being taken up by the plant and 
coming into solution or being fixed after 
fertilizer applications.  The complexity of the 
soil P cycle creates a situation where newly 
applied P has low plant uptake efficiency, 
however the goal for soil P nutrient management 
is to keep a sufficient supply of plant available P 
for the plant.  A current product (Avail) is 
marketed to keep newly applied P more plant 
available during the growing season. 
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OBJECTIVES 
1. Compare random soil probe core and trench 
soil sample methods for soil nutrients and other 
test.  
2. Evaluate the effect of Avail on corn plant 
nutrient uptake and grain yield in a field with 
high soil test P. 
SUMMARY 
The field in which this research was conducted 
has a long history of banded P and other nutrient 
applications.  Research methods in other 
phosphorus placement studies have used 
modified chainsaw and landscape trencher 
techniques for estimation of soil nutrient and 
property values with success.  Therefore, at 5 
randomly determined locations in the field, 0-6 
inch core and trench (landscape edger) samples 
were obtained for nutrient analysis.  Soil test 
comparisons showed higher nutrient and organic 
matter results from the trench samples (Table 2).  
Extractable K (potassium) and zinc (Zn) were 
significantly different (Table 2).  Soil pH, buffer 
pH, and electrical conductivity (EC) were not 
numerically different.  The higher nutrient 
results from the trench samples probably 
indicate that the trench sampler (landscape 
edger) was not extracting soil from the full 0-6 
inch soil layer and more soil from the surface 
was obtained that is generally higher in nutrient 
concentration. 
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Starter fertilizer application with Avail resulted 
in a higher starter fertilizer rate (Table 1).  
Starter fertilizer without Avail was applied first, 
after applicator equipment calibration. Avail 
with starter fertilizer was not calibrated prior to 
application and it is speculated that Avail could 
have improved dry fertilizer flow properties.  
Despite slightly higher nutrient application rates 
with the Avail treatment, nutrient concentrations 
at corn V6 growth stage were not significantly 
different (Table 3). Average grain yield from 
combine monitor for all measurements except 
the end rows and borders was 2.3 bushels greater 
from areas with applied Avail (Table 4).  Grain 
yield was also determined from combine grain 
monitor weights obtained after each treatment 
strip (8 rows) was harvested from 12 replication 
comparisons.  ANOVA of the average grain 
yields for 12 replications showed very low 
coefficient of variation (Table 5) resulting in a 
statistical significance between the treatments.  
Since the Avail treatment resulted in higher 
nutrient application it is difficult to determine if 
the higher yield with the Avail treatment is due 
to it or the extra nutrients applied. Economic 
analysis of Avail application showed very little 
return even when the extra nutrient application 
was not considered (Table 6).  
ACKNOWLEDGEMENTS 
Thank you to Nate Stroschein and Al Miron for 
their very large contribution towards this project 
that included land, equipment, time, and 
treatment expense inputs. Thank you to Joe 
Schumacher for his computer expertise used for 
obtaining yield information from the GIS data 
files using AgLeader SMS Advanced software. 
Avail is a registered trademark of SFP (Specialty 
Fertilizer Products) 11550 Ash, Suite 220 
Leawood, KS 66211. 
 
  
Table 1. Materials and Methods  
Item Description 
Location SW of Crooks, SD 
Soil test procedures 5 locations (0-6 inch core and trench) 
Hybrid (seeding rate) DKC 48-12 (32,000 seeds/a) 
Avail rate 0.5 gallons / ton of DAP 
Planting date April 25, 2014 
Starter fertilizer (dry fertilizer materials) 65-75-65-20-2 control plots 
Tillage Method No-till 
(3 inches from row, 2 inches deep) 70-81-70-22-2.2 Avail treatment plots 
Plot size 40 ft width (16 – 30 inch rows), field length 
Plot configuration With and without avail alternated across 80 a field. 
Plant tissue nutrients (V6 growth stage) Analyzed for N, P, K, S, Zn, Ca, Mg, Fe, Mn and B 
(4 replications) 
Harvest date October 23, 2014 
Grain Yield Combine Yield monitor average for each treatment 
determined with AgLeader SMS Advanced Software. 
 Average yield for each combine and treatment pass 
(8 rows). 12 reps 
Statistical Analysis SAS – ANOVA of yield values from 12 replications. 
            SERF AR 1417 
 
64 
 
REFERENCES 
AgLeader SMS Advanced software. Ag Leader 
Technology, 2202 South Riverside Drive,  
Ames, Iowa 50010. 515-232-5363 
SAS Institute. 2002-2010. SAS for Windows. 
Version 9.43. SAS Institute, Cary, NC. 
 
Table 2. Comparison of core and trench samples, Avail Corn Study, Crooks, SD, 2014. 
         
Sample 
Type 
Organic 
Matter 
Nitrate 
Nitrogen 
Olsen P Ext. K pH Buffer pH EC Zn 
 % ---------------ppm---------------   mmhos/cm ppm 
         
Core 4.2 9.3 18.7 155 5.3 6.4 0.26 2.6 
Trench 4.5 10.1 27.4 187 5.3 6.4 0.22 3.6 
         
Pr>F 0.15 0.13 0.10 0.01 0.30 0.99 0.18 0.01 
LSD(.05) ns ns ns 15 ns ns ns 0.7 
ns = non-significant 
 
 
 
Table 3. Average (4 replications) Corn V6 nutrient concentrations from corn plots with and without 
Avail near Crooks, SD in 2014. 
Trt P K S Ca Mg Zn Fe Mn Cu B 
 ------------------------% ----------------------- --------------------------- ppm ---------------------
--- 
No Avail 0.3
2 
3.34 0.30 0.35 0.19 24.0 214 91.5 9.0 6.0 
Avail 0.3
5 
3.46 0.32 0.37 0.19 24.8 211 96.5 10.3 6.5 
Sig. (.05) ------------------------------------- all Non-significant------------------------------------------------- 
 
 
 
 
 
 
 
 
Table 4. Average combine yield monitor corn grain yield with 
and without Avail near Crooks, SD, 2014. 
  
Treatment Grain Yield (bu/a)A 
No Avail 176.3 
Avail 178.6 
A Average of all combine yield monitor values from the field 
excluding end rows and field borders. 
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Table 5. Average corn grain yield from treatment plots 
with and without Avail near Crooks, SD, 2014.  
  
Treatment Grain Yield (bu/a)A 
No Avail 176.3 
Avail 178.4 
CV 0.97 
LSD 1.6 
Pr>F 0.012 
A average of 13 replications. 
 
 
Table 6. Economic analysis of Avail application, Crooks, SD, 2014. 
 $ 
Value of Avail Yield advantage (2.1 bu/a x $3.75) 7.87 
Avail expense/a 7.80 
Addition nutrient expense with Avail treatment 8.89 
Net return to Avail ($/a) 0.07 
Net return to Avail and additional nutrients -8.96 
Value of nutrients: N=0.50, P=0.55, K=0.45, S=0.32, 
Zn=1) 
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Nitrogen Timing and Product 
Effects on No-till Corn 
Anthony Bly∗ 
Corn nitrogen use efficiency is greatly 
influenced by the environment.  Since the corn 
plant takes up a majority of nitrogen later in the 
growing season, nitrogen loss potential after 
application is very possible.  Side-dress or top-
dress nitrogen applications have been shown to 
improve grain yield over pre-plant.  Fertilizer 
nitrogen additives that slow urease activity to 
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prevent urea volatilization and nitrification 
inhibitors to keep the N as ammonium and 
prevent leaching or denitrification as nitrate are 
available for nitrogen application management.  
Slow release polymer coated urea is another 
option to delay nitrogen availability for the corn 
later in the growing season.  Therefore, a 
research project investigating these nitrogen 
fertilizer additives and polymer coated urea 
along with application timing and blend 
combinations was conducted on long term no-
till. 
Table 1. Materials and Methods  
Item Description 
Location Eastern Minnehaha county 
Tillage method No-till (21 years) 
Crop rotation Corn/Soybeans 
Hybrid (seeding rate) DKC 48-12 (30,500 s/a) 
Nitrogen Fertilizer materials Urea 
 ESN (polymer coated, slow release) urea 
 SuperU (Agrotain and DCD) 
Agrotain NBPT – urease inhibitor – volatilization reduction 
DCD Dicyandiamide – nitrification inhibitor 
Nitrogen Application treatments Table 2 
Pre-pant nitrogen application date April 20, 2014 
Nitrogen fertilizer application method Surface broadcast 
Planting date May 6, 2014 
Top-dress (V5-V6) nitrogen application date June 24, 2014 
Plot size 15 ft x 30 ft 
Replications 4 
SPAD meter readings Ear leaf relative greenness 
Grain harvest October 18, 2014 
Statistical analysis SAS – ANOVA of SPAD and yield. 
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SUMMARY 
The SPAD meter reading values and grain yield 
were statistically significant (Table 2).  Nitrogen 
treatments with SuperU had higher SPAD meter 
readings and grain yield. The highest grain yield 
other than 200 lbs N/a rate, was all SuperU 
applied preplant.  Other than the control without 
N, treatments with urea and ESN had lower 
SPAD and grain yield.  SPAD and grain yield 
were highly correlated (Figure 1). 
 
Table 2. Influence of Nitrogen fertilizer and application timing on no-till corn ear leaf greenness 
(SPAD) and grain yield near Garretson SD in 2014. 
          
  % Fertilizer Material  % Timing Applied   
Trt N Rate urea ESNA SuperUB  Pre-plantC Top-dressD SPADE Grain YieldF 
 lbs/a        bu/a 
1 0       36.58 E 104.7 C 
2 80 100    100  49.53 BC 171.7 B 
3 80 100    50 50 46.53 CD 164.3 B 
4 80 50 50   100  44.40 D 161.3 B 
5 80   100  100  50.50 B 179.8 AB 
6 80   100  50 50 47.43 BCD 170.1 B 
7 80  50 50  100  47.53 BC 167.1 B 
8 200   100  100  56.40 A 198.4 A 
       CV 4.43 9.52 
       Pr>F 0.001 0.001 
       LSD(.05) 3.08 23.3 
A ESN – Environmentally Sensitive Nitrogen (polymer coated urea, slow release) 
B SuperU – Urea treated with NBPT (urease inhibitor) and DCD (nitrification inhibitor) 
C pre-plant surface broadcast fertilizer application (4-20-14) 
D top-dress surface broadcast fertilizer application at V5-V6 (6-24-14) 
E SPAD meter reading (relative leaf greenness) 
F grain yield adjusted to 15% moisture 
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Corn Grain Response to Nitrogen-
loss Additives and Rate 
 
Anthony Bly∗, Ron Gelderman, Sara Berg,  
Cory Smith, and Brad Rops 
 
INTRODUCTION AND OBJECTIVES: 
 
Nitrogen additives to control N losses thru 
volatilization, denitrification, and leaching 
are widely used in the Corn Belt particularly 
with surface applications of urea and in wet 
springs. Volatilization losses (ammonia loss 
from surface applied urea) can be slowed by 
use of urease inhibitor products such as 
NBPT (Agrotain1). Nitrification 
(Ammonium to nitrate) can be limited by 
                                                 
∗ Corresponding author: anthony.bly@sdstate.edu 
using nitrification inhibitors such as DCD or 
Nitrapyrin.  Slowing conversion of fertilizer 
products to nitrate may lessen leaching 
and/or denitrification losses if precipitation 
and/or soil water content is high.  The long 
term yield and economic response to these 
additives is highly dependent on the amount 
and timing of precipitation events. 
Therefore, these studies will be conducted 
for at least five years to obtain a longer term 
evaluation for using these products. 
 
The objective of this research is to compare 
long term agronomic and economic response 
from using nitrogen loss additives and N 
rate response for corn. 
Materials and Methods: 
 Site 
Parameter Beresford Aurora 
Soil series Egan-Trent Silty Clay 
Loam (clay loam at 4 ft) 
Brandt Silty Clay Loam 
(gravel at 4 ft) 
Previous crop/tillage Soybean/no-till Soybean/no-till 
Begin nitrate-N soil test 46 lb/a in 2 ft 30 lb/a in 2 ft 
Plot size 15 x 60 ft 15 x 50 ft 
Variety Pioneer 9917 AMX Pioneer 9630 AMX 
Population 32,300 seeds/acre 33,000 seeds/acre 
Planting date May 19, 2014 May 7, 2014 
Starter fertilizer none none 
Other fertilizer applied none 70 P2O5, 80 K2O, 10 Zn (lbs/a) 
Treatments See Table 2 See Table 2 
Nitrogen application date May 6, 2014 May 5, 2014 
Harvest Date October 31, 2014 November 15, 2014 
Experimental design RCB1 RCB 
1 Randomized complete block with four replications 
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The nitrogen additives used were; none (urea 
alone), NBPT, and NBPT with DCD (Super U1). 
All were applied with urea products.  
 
RESULTS AND DISCUSSION 
 
Significant precipitation was received within 5 
days of nitrogen fertilizer application at each site 
(Figures 1 and 2).  Therefore, nitrogen additive 
did not cause a significant yield difference at 
either site (Table 1). Nitrogen rate significantly 
increased grain yield at both sites (Figures 3 and 
4). The Aurora site grain yield was probably 
limited by an early late season freeze that 
occurred on September 13.  Grain yield response 
curves at each site seemed to fit a curvilinear 
trend lines, however one could estimate that 
maximum yield was probably 158 and 128 bu/a 
at Beresford and Aurora, respectively.   
 
 
 
Table1. Nitrogen additive and nitrogen rate influence on grain yields, 2014. 
 
Treatment 
no. 
 
Treatment 
 
N Rate 
     Beresford                  Aurora 
 
          ----------- grain yield ------- 
  lb/a -------------- bu/a  --------------- 
1 Check 0 81.3 56.1 
2 Urea 40 115.5 --- 
3 Urea+Agrotain 40 111.8 --- 
4 Super U 40 105.6 96.2 
5 Urea 80 143.7 119.4 
6 Urea+Agrotain 80 143.4 114.6 
7 Super U 80 144.8 116.6 
8 Super U 120 141.7 127.8 
9 Super U 160 160.3 129.8 
10 Super U 200 156.0 --- 
Statistics: Beresford – additives (trts 2 - 7) C.V. % =12.6, Pr>F; rt=0.089, trt=0.269(NS), rt x trt=0.83 (NS) 
                Beresford – rate (0, 40, 80,120,160,200). C.V. %=17.5, Pr>F; rt=0.001.  
                Aurora – additives (trts 5 - 7). C.V. %=9.4, Pr>F; trt=0.83 (NS).  
                Aurora – rate (0, 40, 80,120,160). C.V.%=8.0, Pr>F; rt=0.0001. 
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Corn and Soybean Yield      
Responses to Tillage and        
Residue Management       
Treatments at the Southeast 
Research Farm 
 
Howard J. Woodard∗ and Brad Rops 
 
 
INTRODUCTION 
 
A long-term corn and soybean rotation was 
established in 2010 to determine the influence of 
tillage and residue management treatments on 
grain yields. The location of the corn and 
soybean plots alternated each year within the 
same site area in the northeastern quarter of the 
Southeast Research Farm.  The main soil on the 
research site was determined to be an 
Egan/Trent soil with a silty clay loam textural 
class (22% sand, 31% silt, 47% clay) and with 
3.9% organic matter. 
 
The study was implemented with two levels of 
tillage (no-till and conventional-till), and two 
levels of corn residue management (corn 
residue-removed and residue-retained).  After 
grain was harvested from the research site in the 
fall of 2013, plots for next growing season were 
prepared by removing corn residue from 
selected treatment plots with a commercial rake 
and baler.  About 80-90% of the corn residue 
was removed from the "residue removed" 
treatment plots in this process and the surface of 
the plot area was generally clean. (No soybean 
residue was removed from soybean plots).   A 
chisel-plow operation was applied to the 
conventional-tilled treatment plots afterwards. In 
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the spring of 2014, a field cultivator operation 
prepared the seed bed in the conventional-tilled 
plots for both the corn and soybeans.  Fertilizer 
N was applied as urea to the soil surface of all 
corn plots at a rate of 140 lbs N/a on April 22.  
Corn seed (DKC52-30RIB; 102 day hybrid) was 
planted on April 28 with 30" rows at a rate of 
32,300 seeds/a.  Soybean seed (PIO 2T61; 2.2 
maturity variety) was planted on May 22 in 30" 
rows at a rate of seeds/a.  On June 12, fertilizer 
N was applied as a soil surface side-dress 
between the corn plots as 28-0-0 at the rate of 30 
gal/a to provide about 90 lbs N /a.  (No other 
fertilizer was applied to any plots since the soil 
test P and K levels were medium-high and we 
needed to document the nutrient balances of the 
various treatment plots).  Grain from both crops 
was harvested in October at physiological 
maturity and final grain yields were estimated on 
an acre basis at 15% moisture for corn and 
13.5% for soybeans.   
 
RESULTS 
 
The overall mean corn grain yield range in 2014 
(159.2 bu/a to 188.2 bu/a) was near or slightly 
below the five-year grain yield average for the 
region (Table 1). The slightly overall grain 
yields were likely due to the lower than average 
air temperatures in the early part of the growing 
season which slowed crop progress more than 
usual. The slightly lower air temperatures 
combined with the influence of higher than 
normal rainfall during this same time period 
reduced soil evaporation and soil temperatures, 
and slowed early crop progress as well. The 
grain yield of the no-till treatment was 
significantly lower than the conventional-till 
treatment (170.5 bu/a vs. 188.2 bu/a, 
respectively) when residue was removed.  In 
addition, the grain yield of the no-till treatment 
was also significantly lower than the 
             SERF AR 1420 
 
73 
 
conventional-till treatment (159.4 bu/a vs. 183.1 
bu/a, respectively) when residue was retained. 
There was no advantage for the no-till treatment 
to increase grain yield compared to the 
conventional-till treatment in this climatic 
regime even when the residue was removed in 
the no-till treatment.  Presumably, the greater 
exposure of soil disturbed in the conventional-
till plots (regardless of the residue management 
treatment), allowed more of the sun's energy to 
warm the soil,  stimulate plant growth, and 
promote more complete grain filling than in the 
no-till treatment under these cooler and wetter 
than normal early season conditions.  
 
The corn grain yield for the residue-removed 
treatment (removed two growing seasons prior) 
was greater than the residue-retained treatment 
for both no-till ( 170.5 bu/a vs. 159.4 bu/a, 
respectively) and conventional-till treatments 
(188.2 bu/a vs. 183.1 bu/a, respectively) but was 
not statistically significant within any tillage 
treatment. The grain yield response of tillage 
was greater than the influence of the residue-
removed treatment.  
 
 
 
Table 1. Corn grain yield response to tillage and residue management treatments at 
Beresford in 2014.           
 
       Corn Residue Management    
Tillage    Removed (2012) Retained LSD(.05) 
 
       bu/a       bu/a     bu/a 
No-Till     170.5      159.4   21.6 N.S. 
 
Conventional     188.2      183.1   13.7 N.S. 
 
LSD(.05)       15.1       15.8 
          *          * 
             
* Indicated statistical significance at the alpha = .05 level. 
N.S. indicated statistical non-significance at the alpha = .05 level. 
 
 
The overall mean soybean grain yield range 
(51.0 bu/a - 58.2 bu/a) was near or slightly 
below the five-year average for the region 
(Table 2).   As was the case for the corn 
yields, the somewhat lower overall grain 
yields were likely due to the lower than 
average air temperatures in the early part of 
the growing season which slowed crop 
progress more than usual. The slightly lower 
air temperatures when combined with the 
influence of higher than normal rainfall 
during this same time period reduced soil 
evaporation and soil temperatures and 
affected early crop progress as well.  This 
overall soybean grain yield range was 
narrower than the overall corn grain yield 
range, but neither the tillage treatment nor 
the residue management treatment (corn 
residue removed from the previous year) had 
any influence on final grain yield.  
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Table 2. Soybean grain yield response to tillage and residue management  
Treatments at Beresford in 2014. 
       
       Corn Residue Management  
Tillage    Removed (2013) Retained LSD(.05) 
 
      bu/a      bu/a   bu/a 
No-Till     58.2      51.9   13.4 N.S. 
 
Conventional     55.4      56.4    3.9 N.S. 
 
LSD(.05)       8.1        9.2 
       N.S.       N.S.  
             
N.S. indicated statistical non-significance at the alpha = .05 level. 
 
 
SUMMARY 
 
There was a clear advantage of 
conventional-till to increase corn grain 
yields compared to no-till during this 
cropping season in which cooler early 
season air temperature and higher than 
normal precipitation was measured 
regardless of the residue management 
treatment applied.  Removing the corn 
residue (two growing seasons before) 
seemed to increase the corn grain yield 
somewhat compared to the residue-retained 
treatment, but the effect was not significant.   
Soybeans yields were not influenced 
statistically at all by either a tillage 
treatment or residue management treatment 
during this cropping year.  Unlike corn, later 
season climatic conditions (especially during 
August) generally influence soybeans yields 
more than earlier season conditions.  During 
the latter part of the growing season, the air 
temperatures and precipitation levels were 
close to long term average conditions, so 
this may help to explain why none of the 
treatments influenced grain yield 
statistically. 
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INTRODUCTION 
 
A long-term corn and soybean rotation 
was established in 2011 as part of a 
three-site study to determine the 
influence of tillage and residue 
management treatments on grain yields. 
The location of the corn and soybean 
plots alternated each year within the 
same site area on the Volga Research 
Farm.  The main soil on the research site 
was determined to be an Estelline/Brant 
soil with a silty clay loam textural class 
(25% sand, 31% silt, 44% clay) and with 
3.9% organic matter. 
 
The study was implemented with two 
levels of tillage (no-till and 
conventional-till), and two levels of corn 
residue management (corn residue-
removed and residue-retained).  After 
grain was harvested from the research 
site in the fall of 2013, plots for next 
growing season were prepared by 
removing corn residue from selected 
treatment plots with a commercial rake 
and baler.  About 40-60% of the corn 
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residue was removed from the "residue 
removed" treatment plots in this process 
and the surface of the plot area was 
generally clean. (No soybean residue 
was removed from soybean plots).   A 
chisel-plow operation was applied to the 
conventional-tilled treatment plots 
afterwards. In the spring of 2014, a field 
cultivator operation prepared the seed 
bed in the conventional-tilled plots for 
both the corn and soybeans.  Fertilizer N 
was applied as urea to the soil surface of 
all corn plots at a rate of 150 lbs N/a 
near planting time.  Corn seed 
(P9526AMX RR HXX; 95 day hybrid) 
was planted in mid-May in 30" rows at a 
rate of 30,000 seeds/a.  Soybean seed 
(P15T04R RR; 1.6 maturity variety) was 
planted in late May in 30" rows at a rate 
of 150,000  seeds/a.  Fertilizer N was 
applied as urea at 100 lbs/a side-dress 
between the corn rows.  (No other 
fertilizer was applied to any plots since 
the soil test P and K levels were 
medium-high and we needed to 
document the nutrient balances of the 
various treatment plots).  Grain from 
both crops was harvested in October at 
physiological maturity and final grain 
yields were estimated on an acre basis at 
15% moisture for corn and 13.5% for 
soybeans.   
 
RESULTS 
 
The overall mean corn grain yield range 
in 2014 (175.0 bu/a to 190.1 bu/a) was 
near or slightly above the expected yield 
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average for the region (Table 1). This 
occurred despite the somewhat lower 
than average air temperatures in the 
early part of the growing season which 
initially slowed crop progress. The grain 
yield of the no-till treatment was 
somewhat lower than the conventional-
till treatment when residue was removed 
(175.0 bu/a vs. 182.5 bu/a, respectively).  
In addition, the grain yield of the no-till 
treatment was also somewhat lower than 
the conventional-till treatment when 
residue was retained (176.6 bu/a vs. 
190.1 bu/a, respectively). There was no 
advantage for the no-till treatment to 
increase grain yield compared to the 
conventional-till treatment in this 
climatic regime even when the residue 
was removed.  Presumably, the greater 
exposure of soil disturbed in the 
conventional-till plots (regardless of the 
residue management treatment), allowed 
more of the sun's energy to warm the 
soil,  stimulate plant growth, and 
promote more complete grain filling 
than in the no-till treatment under these 
cooler and wetter than normal early 
season conditions.  
 
 
Table 1. Corn grain yield response to tillage and residue management treatments at  
The Volga Research Farm in 2014. 
 
  Corn Residue Management    
Tillage    Removed (2012) Retained LSD(.05) 
 
       bu/a       bu/a     bu/a 
No-Till     175.0                 176.6    29.5 N.S. 
 
Conventional     182.5      190.1    11.9 N.S. 
 
LSD(.05)      30.4       24.9 
       N.S.       N.S. 
             
* Indicated statistical significance at the alpha = .05 level. 
N.S. indicated statistical non-significance at the alpha = .05 level. 
 
 
 
 
The overall mean soybean grain yield 
range (45.8 bu/a - 52.8 bu/a) was near or 
slightly below the five-year average for 
the region (Table 2).   The somewhat 
lower overall grain yields were likely 
due to the lower than average air 
temperatures in the early part of the 
growing season which slowed crop 
progress more than usual. The slightly 
lower air temperatures when combined 
with the influence of higher than normal 
rainfall during this same time period 
reduced soil evaporation and soil 
temperatures and affected early crop 
progress as well.  The grain yield of the 
no-till treatment was 5-10% lower than 
the conventional-till treatment regardless 
of residue management treatment.  
 
Similarly to corn responses, the soil 
exposed in the conventional till probably 
to warm the soil better compared to the 
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no-till treatment and thus allowed the 
crop to progress and fill the grain a little 
more completely than in the no-till 
treatments in the climatic regime 
observed during this year. 
 
 
Table 2. Soybean grain yield response to tillage and residue management treatments  
At the Volga Research Farm in 2014. 
 
 
       Corn Residue Management  
Tillage    Removed (2013) Retained LSD(.05) 
 
      bu/a      bu/a   bu/a 
No-Till     49.8      45.8    5.0 N.S. 
 
Conventional     52.8      51.3      4.0 N.S. 
 
LSD(.05)      3.4       5.1 
      N.S.         *  
             
N.S. indicated statistical non-significance at the alpha = .05 level. 
 
 
SUMMARY 
 
Corn grain yields were near or slightly 
above the expected yields. There was a 
small advantage of conventional-till to 
increase corn grain yields compared to 
no-till during this cropping season in 
which cooler early season air 
temperature and higher than normal 
precipitation was measured regardless of 
the residue management treatment 
applied.  Removing the corn residue 
(two growing seasons before) seemed to 
increase the corn grain yield somewhat 
compared to the residue-retained 
treatment, but the effect was not 
significant.   Soybean yields were 
somewhat below expected yields. Slight 
yield increases were measured in the 
conventional till compared to the no-till 
treatments.  
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WINTER RYE, TRITICALE 
VARIETY TRIAL 
David Karki∗ and Lon Hall 
INTRODUCTION 
Cropping sequence in South Dakota (SD) is 
pre-dominantly corn and soybean. 
Introducing small grains in the rotation not 
only adds much needed diversity in the 
system but also helps break disease, insect 
and other pest pressures. Winter cereals such 
as rye and triticale show good potential as 
forage, grain or simply winter cover crop in 
the Upper Midwest. Unlike wheat which is 
mainly grown for human consumption, 
variety performance trials on rye and 
triticale are fairly limited. Without the 
information generated through replicated 
trials, growers may not be always be able to 
identify the best variety, thus leading to 
shrunken production and profitability. This 
preliminary research attempts to gather and 
test winter rye and triticale varieties for 
forage and grain yield potential. Our 
objective was to evaluate available winter 
rye and triticale varieties for grain yield and 
biomass production.  
METHODS 
This trial was conducted in 2013-14 growing 
season following soybean at the South 
Dakota State University (SDSU) Southeast 
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Research Farm located at Beresford, SD. A 
total of 11 winter rye and triticale varieties 
were planted on October 1st 2013 with two 
to three replicates depending on the seed 
availability. Plot dimension was 5 ft. x 20 ft. 
Sixty eight pounds of nitrogen was applied 
into two applications- 46 lbs urea in early 
April and 28% solution with herbicide in 
late May 2014. Each plot was observed for 
percent cover on May 19th to gain insight on 
winter effects and spring growth. The 
biomass samples from each plots were 
collected as crop cuts of 3 sq. foot area from 
each experimental plot on June 24th and 30th. 
The biomass samples were then immediately 
dried at 140 F for 48 hours before measuring 
the dry weights. These dry weights were 
then used to estimate the dry matter tonnage 
per acre. Plant height was measured prior to 
the grain harvest on August 1st 2014. Grain 
moisture from all harvested plot samples 
were measured and used to determine the 
grain yield at 13% moisture.  
RESULTS AND DISCUSSION 
In this preliminary study, the SD variety 79-
8 performed well across all replicates with 
the highest grain yield average of 36.1 bu/ac 
whereas among triticale Nebraska lines, 
NE42G2T and NT01451 performed better 
with about 34 bu/ac grain yield (Table 1). 
Popular cultivar ‘Dacold’ showed modest 
average performance which is due to having 
only 1/4th of the total plot in the third 
replicate. We could not identify the cause 
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for this. Further, 2014 summer was cooler 
than average with June 2014 rainfall to be 
the highest on record. The cooler weather 
with increased precipitation might have 
increased the disease pressure in the field 
resulting in comparatively lower yield. The 
triticale cultivar ‘Fridge’ did not look 
completely dried down at the harvest with 
some semi-green heads still intact. This may 
be due to the cooler growing season or the 
variety more adapted to southern regions. 
Two SD varieties X83-3PP and X-83-
3HW14 performed consistently inferior in 
terms of grain yield. The biomass at the time 
of heading ranged from about 4600 to 6800 
pounds dry matter per acre which shows that 
varieties tested in this trial can be grown for 
livestock feed. The grain yield and crop 
biomass did not show statistically significant 
relationship (data not shown) which 
suggests that growing variety for one trait 
may not have detrimental effects on the 
other.   
All varieties were also observed for spring 
plant cover and plant height (Table 2). Plant 
cover during spring was good to excellent 
for all varieties tested ranging from 88% to 
100% whereas, the average plant height at 
harvest ranged from 34 to 46 inches.   
 
 
Table 1. Average yield and biomass obtained from all varieties tested in 2013-14 growing 
season at SDSU Southeast Research Farm, Beresford SD. The table is sorted according the grain 
yield (highest to lowest)  
Variety Crop Yield Biomass 
  
(bu/ac) (lbs/ac) 
79-8 Rye 36.1 6664 
NE42G2T Triticale 34.8 5184 
NT01451 Triticale 34.1 4753 
9606 Rye 31.1 5802 
White rye Rye 30.5 6771 
Hazlet Rye 29.6 5654 
9601 Rye 27.7 6060 
Dacold Rye 23.0 6827 
X83-3PP  Rye 20.7 4665 
Fridge Triticale 19.5 6443 
X83-3HW14 Rye 17.3 5853 
    Grand Mean 
 
27.7 5880 
C.V. 
 
24.3 15 
LSD0.05 
 
NS NS 
LSD0.05= Value to statistically differentiate tested varieties at 0.05 probability level.   
NS= Tested varieties are not statistically different for measured traits at 0.05 probability level. 
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Table 2. Mean percent spring cover and height of grain yield of winter rye and triticale varieties 
tested in 2013-14 growing season at SDSU Southeast Research Farm, Beresford SD.  
Variety Spring Cover Plant Height 
  (%) (in) 
9601 94 38 
9606 95 41 
79-8 100 47 
Dacold 100 42 
Fridge 90 46 
Hazlet 98 38 
NE42G2T 95 35 
NT01451 99 34 
White rye 99 44 
X83-3HW14 88 34 
X83-3PP  88 37 
 
  
CONCLUSION 
The rye and triticale varieties tested in this 
trial show high differences in their potential 
to serve as a grain or forage crop. Gathering 
and documenting information on these traits 
are important for growers to rely upon while 
selecting varieties of their need. To 
consolidate the findings of our study, 
increased number of varieties needs to be 
tested across multiple locations and years. 
This will provide an efficient tool for 
growers interested in winter rye and triticale 
in our region 
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Drainage Management 
Strategies for Managing Water 
and Nutrients in South Dakota 
 
Christopher Hay*, Jeppe Kjaersgaard, 
Michael Miller, Peter Sexton, Todd 
Trooien, Erin Cortus, Ronald 
Gelderman, and Dennis Todey 
 
INTRODUCTION 
 
Subsurface drainage has increased 
dramatically in eastern South Dakota in the 
last several years driven by increases in 
precipitation and commodity and land 
prices. This research will evaluate the 
economic, water quality, and hydrologic 
Figure 1. Diagram of research project.                                                         * Corresponding author: 
christopher.hay@sdstate.edu 
 
components impacts of drainage in South 
Dakota We have separated the research into 
four components—a core component and 
three associated components. The core 
component is a monitoring network to study 
strategies to best manage water and nutrients 
on tiled and non-tiled fields at plot and field 
scales. This basic instrumentation setup will 
feed into the other three research 
components addressing drainage design 
criteria and economics, water quality and 
nutrient management, and hydrologic 
impacts of drainage (Fig. 1). This report 
provides a brief discussion of drainage 
research conducted at the SDSU Southeast 
Research Farm.  
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METHODS 
 
Drainage plots at the SDSU Southeast 
Research Farm were installed during the 
week of May 6–10, 2013. The drain 
lines were installed in six plots of 
approximately 1-acre size across two 
fields that have been in a long-term 
corn-soybean rotation (Fig. 2). The drain 
lines were installed at a 4-ft. depth with 
80-ft. drain spacing. For the soils in the 
plots, this results in an estimated 
drainage coefficient (design capacity of 
the drainage system) of ½ inches per day 
or ⅜ inches per day when operated at a 
3-ft. outlet depth. Three of the plots are 
operated as drained to a 3-ft. depth, and 
the other three plots have the outlets 
closed and are operated as undrained. 
 
 
Figure 2. Subsurface drainage plots at the Southeast Research Farm. Dashed lines are the tile lines, and 
dots are the control structures. Plots 2, 3, and 6 are drained to a 3-ft. depth, and plots 1, 4, and 5 have the 
outlets closed and are managed as undrained. Within each of these plots, half of the plot receives 
conventional urea nitrogen applications and the other half receives applications of nitrogen with a nitrogen 
stabilizer (nitrapyrin). 
 
The study is set up in a split-plot design 
with drainage as the whole-plot 
treatment and nitrogen as the split-plot 
treatment. Nitrogen applications were 
made in the spring. The tile plot area 
was seeded to corn in the spring of 2014.  
 
Instrumentation in the plots includes 
sensors for soil moisture, water level, 
and precipitation. Stevens Hydra Probe 
II sensors for continuous measurement 
of soil water content, soil temperature, 
and electrical conductivity are installed 
on the control (conventional nitrogen) 
side of each whole-plot at depths of 6″, 
18″, 30″, and 42″. Decagon CTD sensors 
are installed in each of the control 
structures for continuous measurement 
of water level (for calculating drain 
discharge), water temperature, and 
electrical conductivity. Monitoring wells 
are installed in each whole-plot, midway 
between two tile lines, for monitoring 
shallow groundwater levels and have 
been fitted with Hobo level loggers for 
continuous measurement of water level. 
Additionally, two tipping bucket gages 
were installed for measuring 
precipitation. Other climatological 
measurements are obtained from the 
existing weather station at the research 
farm. 
 
The plots were visited regularly during 
the growing season and measurements of 
leaf area index, sorptivity, and soil 
penetration resistance were taken. Water 
samples were collected from the 
drainage control structures and 
monitoring wells during periods of 
drainflow and were analyzed for nitrate 
concentration. 
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A deeper monitoring well was installed 
in the border area west of the drainage 
plots on May 6, 2014. Personnel from 
SDSU ABE, SDSU WRI, and U. of 
Minnesota performed the installation. 
 
The well screen (5 feet long) is at a 
depth of 35 to 40 feet below the soil 
surface. Pea gravel was backfilled 
around the screen. The top ~3 feet were 
backfilled with bentonite chips to 
prevent water from the soil surface into 
the well. The space between the pea 
gravel and bentonite was filled with 
borehole cuttings. The well itself was 2-
inch Schedule 40 PVC. Approximately 4 
feet of pipe were left above the soil 
surface. Interestingly, the deep well was 
completed in water under pressure. After 
completion of the well, water flowed out 
of the top of the well. That is, the water 
pressure at the well screen was greater 
than 44 feet of water (19 psi), causing 
water to flow up in the monitoring well 
and out the top.  
 
The objective of the well is to sample the 
older water below that active water that 
might interact with the drainage system. 
During summer 2015, we will sample 
simultaneously the water from the deep 
well, the water from the monitoring 
wells in the drainage plots, soil water 
from the root zone of the drainage plots, 
and rainfall. All samples will be 
isotopically analyzed to compare their 
residence times. That is, has the water 
from the deep well been underground for 
more than a few years? Or has it been 
added recently, indicating that water is 
seeping below the root zone more 
actively. 
 
RESULTS AND DISCUSSION 
 
Wetness had no impact on planting in 
spring 2014. The water table remained 
below the tile outlet elevation, and there 
was no drainage in the early spring. The 
water table remained below the tile 
outlet elevation until a series of heavy 
rainfall events in mid-June that resulted 
in drainage in the drained plots and an 
elevated water table in the undrained 
plots (Fig. 3). In plot 1 (undrained), the 
water table was within 2 feet of the soil 
surface for a period of a couple of 
weeks, which prevented the sidedress 
application of nitrogen for this plot. 
 
Overall mean yields from the drained 
plots and undrained plots were similar 
(Table 1). Yields were also similar 
between the control and N-Serve 
(nitrapyrin) treatments. With the first 
replication (plots 1 and 2), there was a 
more noticeable yield difference, with 
the average yield of the drained plot 
(plot 2) being 20 bu./ac. greater than the 
average yield of the undrained plot (plot 
1). There was greater variability (larger 
standard error) in yield for the undrained 
plots than for the drained plots. A 
statistical analysis of the yield results is 
being conducted. Analysis of drainflow, 
water level, water quality, soil moisture, 
leaf area index, sorptivity, and soil 
penetration resistance are underway. 
 
Additional, deeper soil moisture sensors 
and soil water potential instrumentation 
will be installed in spring 2015. These 
sensors along with the water isotope 
analyses will be used to further 
characterize the water balance between 
the drained and undrained treatments.
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Table 1. Mean corn yield and standard errors (SE) under drained and undrained and control and N-Serve 
nitrogen treatments at the SDSU Southeast Research Farm in 2014. 
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Drainage 
N 
Source 
Mean Yield 
(bu./ac.) 
Std. Error 
(bu./ac.) 
Undrained Control 208.0 14.2 
Undrained N-Serve 206.7 12.7 
Drained Control 209.0 5.4 
Drained N-Serve 214.1 6.4 
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Figure 3. Precipitation and water table height and soil moisture at 18 inches for the undrained (plot 1) and 
drained (plot 2) plots in replication 1 during spring 2014. 
 
 
Photos of the monitoring well installation in 2014, at the Southeast Research Farm, 
Beresford, SD. 
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Monitoring Well Installation in 2014; Southeast Research Farm, Beresford, SD 
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Monitoring Well Installation in 2014; Southeast Research Farm, Beresford, SD 
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Monitoring Well Installation in 2014; Southeast Research Farm, Beresford, SD 
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Low-Level Auxin Herbicide 
Applications to Soybeans 
Sharon Clay, Sen Subramanian, David Clay,                
Graig Reicks∗, Stephanie Hansen,                                         
and Mason Thorstad 
INTRODUCTION 
Previous research based on laboratory and 
greenhouse studies have reported that excess 
auxin in the roots of soybean reduces nodulation 
(Turner et al., 2013).  Herbicide drift of auxin 
herbicides (e.g. 2,4-D, dicamba, clopryalid) have 
been a concern with soybean injury symptoms of 
leaf puckering or epinasty being evident within 
hours of exposure (Anderson et al., 2004).  If the 
exposure is severe enough early in the season, 
soybean yield can be reduced. However, based 
on the studies on nodules, the effect of these 
herbicide exposures may have much more 
impact than just soybean shoot growth.  If 
soybeans have been injured with auxin 
herbicides, will they have no or poor 
nodulation?  If nodulation is negatively 
influenced, could N application improve yield?  
Nitrogen fertilizer application to drift-affected 
plants may help reduce yield loss or even 
enhance yield if applied at an optimum time and 
rate.   
METHODS 
The previous crop was corn in conventional 
tillage.  The trial was a randomized complete 
block design with four replications.  Each plot 
had four rows that were 2.5 ft. wide and 30 ft. 
                                                          
∗ corresponding author: graig.reicks@sdstate.edu 
long.  A soybean variety with a 2.9 maturity 
rating was planted on May 22.  Plots were 
planted at about 160,000 seeds ac-1.  Table 1 
outlines the auxin herbicide applications made in 
this study.  The products applied were 2,4-D 
Amine 4 (Winfield Solutions, LLC) and Clarity® 
(i.e. dicamba, BASF Corporation).  The first 
application was made at V1 soybean growth 
stage on June 13, 2014 at 0.00713 and 0.000446  
lbs. of 2,4-D and dicamba ae ac-1, respectively, 
which were 0.25 and 0.09% of a maximum rates 
proposed for auxin-type resistant soybean. Visual 
responses were minimal at these rates.  Rates 
were doubled (Table 1) for subsequent 
applications at V3 and V5 growth stages.  
Applications were also applied at V1 (low rate) + 
V3 (high rate) and at V3 + V5 (high rate for both 
applications).  Spraying was performed with a 4-
nozzle CO2 bike sprayer at approximately 20 
gal. ac-1.  A non-ionic surfactant was added at 
0.5% (v/v).  
After the completion of herbicide treatments, all 
plots were split into untreated and N applied 
treatments.  Urea coated with N-Fixx urease 
inhibitor (Helena Chemical Company) at 1 
gal/ton urea was hand-applied in bands on both 
sides of the crop rows about 7.5 in from the rows 
supplying 36 lbs. N ac-1.  This application was 
applied on August 1, 2014 when the crop was 
early-R3.  The Beresford site received 0.85 in. of 
rain within 5 days of application that helped 
incorporate this fertilizer.  At physiological 
maturity, a plot combine was used to harvest the 
middle two rows of each plot.  
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RESULTS 
When low-level applications of dicamba were 
made to the crop at V3 or V5, V1+V3, or V3 
+V5, yield was reduced by about 13% (Table 2).  
The application of N fertilizer increased yield by 
up to 4 bu ac-1 or 6.7%, but only when the 
dicamba injury occurred at the double 
application of V1+V3.  On the other hand, 2,4-D 
did not significantly affect yield losses. 
However, the addition of fertilizer after the V5 
injury, tended to increase yield (P=0.06) when 
compared to V5/no fertilizer addition.  The 
results from these trials suggest that additional 
research is needed to understand soybean 
response to N fertilizer after auxin herbicide 
injury.  Applications of the actual 2,4-D and 
dicamba products that will be used on the 
resistant crops would also be important in future 
studies.  
 
REFERENCES: 
Andersen SM, Clay SA, Wrage LJ, Matthees D. 2004. Soybean foliage residues of dicamba and 2,4-D and 
correlation to application rates and yield. Agron. J. 96: 750–760. 
Turner M, Nizampatnam NR, Baron M, Coppin S, Damodaran S, Adhikari S, Arunachalam SP, Yu O, 
Subramanian S. 2013. Ectopic expression of miR160 results in auxin hypersensitivity, cytokinin 
hyposensitivity, and inhibition of symbiotic nodule development in soybean. Plant Physiol. 162:2042-55. 
ACKNOWLEDGEMENTS: 
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Dakota State University Experiment Station. 
  
Table 1.  Summary of herbicide treatments to 
the low-rate auxin trials near Beresford, SD in 
2014. 
Crop 
Stage 
Application 
Date 
2,4-D           
Rate 
Dicamba          
Rate 
Timings 
  ----lb. AE ac-1----  
V1 6/13/14 0.00713 0.000446 V1 
V3 6/21/14 0.0143 0.000892 V3, 
V1+V3 
V5 7/3/14 0.0143 0.000892 V5, 
V3+V5 
 
Table 2.   The effect of N fertilizer on soybean yields after injury by low-level dicamba and 2,4-D 
applications to soybeans near Beresford, SD in 2014. 
Timing Dicamba Dicamba  +N p-value  Timing 2,4-D 
2,4-D 
+N p-value 
None  60.1 ab† 61.3 a 0.51  None 60.1 61.3 0.51 
V1   63.2 a 63.1 a 0.94  V1  63.6 61.7 0.48 
V3   55.1 b   58.5 ab 0.17  V3  60.9 59.9 0.39 
V1+V3  55.4 b   59.4 ab 0.04  V1+V3 59.2 60.1 0.99 
V5   58.2 ab 60.0 a 0.36  V5  57.7 64.1 0.06 
V3+V5  54.8 b 54.7 b 0.98  V3+V5 61.5 60.6 0.64 
p-value 0.02 0.06   p-value 0.49 0.54  
†Values followed by the same letter within the same column are not significant at the 0.05 probability      
level. 
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Interseeding Cover Crops                 
into Soybeans 
 
Sharon Clay, David Clay, Gregg Carlson,              
Graig Reicks∗, and J. Chang 
 
INTRODUCTION 
Integrating cover crops into a South Dakota 
soybean production system after harvest poses 
many challenges for producers due to the cold 
dry autumn conditions that lead to poor or no 
seed germination and, if emerged, limited time 
for growth. Cover crops have been successfully 
established when interseeded into SD corn from 
about V5 to V7 (Bich et al., 2014) without 
adversely impacting grain yields.  However, due 
to rapid growth of corn, the interseeding 
opportunity is brief.  Interseeding cover crops 
into wide row soybeans may have a broader 
range of planting dates due to the ability to run 
standard farm equipment through a soybean crop 
before canopy closure. However, if seeded too 
early, soybean may respond to the cover crop as 
a weed infestation and reduce yield, whereas if 
seeded too late, the cover crop may not establish 
well in a dense soybean canopy.  This study 
examined cool and warm season cover crop 
species seeded at different times [R1 (early 
flowering), R2, and R7 (leaf drop)].  At leaf 
drop two methods of seeding (broadcast vs. 
drill) examined whereas at the earlier plantings, 
only a drill treatment was used. 
 
                                                          
∗ Corresponding author: graig.reicks@sdstate.edu 
METHODS 
The previous crop was corn with conventional 
tillage.  The trial was a randomized complete 
block design with four replications.  Each plot 
had 4 rows, each 2.5 ft. wide and 25 ft. long.  A 
soybean variety with 2.5 maturity rating was 
planted at approximately 160,000 seeds ac-1 on 
May 18.  Cover crops were inter-seeded on the 
following dates and growth stages: July 10 at R1, 
July 23 at late-R2, and Sept. 15 at late-R6 just 
prior to leaf drop.  A broadcast treatment was 
also performed on Sept. 15 to examine the 
effectiveness of soybean leaf cover on 
germinating cover crop species.  The cover crops 
treatments were either a cool season mix, warm 
season mix, or both.  The cool season mix 
contained forage radish (4.2 lbs ac-1) and crimson 
clover (14.7 lbs ac-1).  The warm season mix 
contained cowpea (33.7 lbs ac-1) and grain 
sorghum (3.7 lbs ac-1).   If seeded as a cool or 
warm season treatment, the mix was seeded in a 
single row half-way between two soybean rows 
with a hand push drill.  In the treatment that 
received both cool and warm season species, the 
cool season and warm season mixes were each 
seeded in separate rows, each 7.5” apart. Cover 
crop biomass sampling was performed on Oct. 
15 just prior to the soybean harvest. Due to a 
frost on Oct. 3, the cowpeas had lost their leaves 
and were just stems.  The other crops were not 
hurt by the frost.  A 1 ft. square was dropped 
over the cover crop row at three random places in 
each plot and the biomass was clipped, dried, and 
weighed.  A plot combine was used to harvest 
the middle two soybean rows from each plot.   
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RESULTS 
Cover crops were sampled late in the season, 
after frost, and this may have resulted in less 
biomass than if sampled earlier.  Nonetheless, 
cowpea was the highest biomass yielding cover 
crop (Table 1), at 60.5 to 65.5 lbs ac-1 when 
seeded into R1 soybeans.  Cowpea biomass was 
reduced by about 75% of when seeded two 
weeks later at R2.  The cowpea was large 
enough to interfere with soybean harvest; 
however, these plants were killed by frost just 
prior to the 2014 harvest.  The cowpea did not 
set seed but remained in vegetative stages.    
Forage radish, a cool season species, did the best 
when interseeded at R7 with a drill technique.  
Broadcast treatments at R7 had minimal cover 
crop establishment and growth.  This lack of 
establishment in broadcast treatments is similar 
to the data that Bich et al. (2014) for 
interseeding cover crops into corn.    
It appears there may have been some soybean 
yield benefit from interseeded cover crops when 
seeding was performed at R1 in early-July.  
Yield gains up to 7 bu ac-1 were recorded when 
comparing no cover crop to the drilled cool 
season species mix seeded at R1.  It’s important 
to note, however, that any of the R7 treatments 
could also be considered a control, as any cover 
crop seeded this late in the season likely did not 
impact yields.  When using many of the R7 
treatments as a control instead of the named 
control, the soybean yield is similar with or 
without cover crops.  It should be noted that this 
is only one year of data.  Additional studies need 
to be performed to confirm possible yield 
increases associated with interseeded cover 
crops in soybeans.  Earlier cover crop seeding 
dates should also be evaluated, as the R1 
treatment did not adversely impact yields.   
 
 
References: Bich, A.D., C.L. Reese, A.C. Kennedy, D.E. Clay, and S.A. Clay. 2014. Corn yield is not reduced by mid-
season establishment of cover crops. Crop Mgt. 13:1-8. 
Acknowledgements: This study was funded by the South Dakota Soybean Research and Promotion Council and South 
Dakota Experiment Station.   
 
Table 1.  Soybean yields and interseeded cover crop biomass production near Beresford, SD in 2014. 
Species Seeding Method Timing 
Soybean 
Yield 
Crimson
Clover        
Forage           
Radish 
Cowpea     Grain 
Sorghum 
Total  
Biomass 
   --bu ac-1- --------------------------lbs ac-1-------------------------- 
Cool          Drilled R1 61.4 a† 2.96 ab   0.71 b     3.7 b 
Warm          Drilled R1 61.0 ab   65.5 a 0.97 ab 66.5 a 
Cool + Warm Drilled R1 59.1 abc 4.03 ab   1.69 b 60.5 a 2.15 a 68.4 a 
Cool           Drilled R2 56.8 bcd 0.00 b   0.00 b     0.0 b‡ 
Warm             Drilled R2 55.3 cd   13.4 b 0.78 ab 14.2 b 
Cool + Warm Drilled R2 58.4 abcd 1.94 ab   2.33 b 18.9 b 1.40 ab 24.6 b 
Cool            Drilled R7 58.6 abc 5.80 a 13.33 a   19.1 b 
Warm            Drilled R7 57.5 bcd     0.1 b 0.12 ab   0.2 b 
Cool + Warm Drilled R7 55.7 cd 1.21 ab 11.71 a   1.2 b 0.00 b‡ 14.1 b 
Cool           Broadcast R7 58.1 abcd 1.26 ab   1.61 b     2.9 b 
Warm             Broadcast R7 55.5 cd     0.0 b 0.00 b   0.0 b‡ 
Cool + Warm Broadcast R7 56.1 cd 0.40 b   1.46 b   0.0 b‡ 0.00 b‡   1.9 b 
None   54.4 d      
† Values followed by the same letter within the same column are significant at the 0.05 probability level. 
‡No measureable cover crop growth. 
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Oat Breeding 
Melanie Caffe-Treml∗, Lon Hall, Nick Hall, 
and Rachel Bauer 
The objectives of the oat breeding 
program at South Dakota State University is to 
develop new oat cultivars with improved 
agronomic and end-use quality characteristics, 
suitable for forage, feed, and food. The 
Southeast Farm is one of several locations 
used to identify breeding materials with the 
best characteristics. 
In order to develop new cultivars that 
exhibit stable performance over environment, 
it is necessary to evaluate their performance in 
several locations and over several years. The 
Southeast Farm is one of the testing locations 
used by the oat breeding program. Material 
evaluated at the Southeast Farm in 2014 
included early generation material (F3), and 
Advanced Yield Trial (AYT)), as well as 
several collaborative nurseries such as the 
Uniform Early Oat (UEO), and the Uniform 
Midseason Oat (UMO) Performance 
Nurseries. Data collected included yield, test 
weight, heading date, height, and crown rust 
severity. Data were combined with data 
collected at other testing locations and were 
used to select the best performing material 
with potential for release as a new cultivar.  
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Two new oat cultivars were released in 
2014. Experimental line SD111972 is a white-
hulled oat line released as cultivar ‘Hayden’. It 
is a mid to late maturing line with excellent 
yield potential and high test weight. Line 
SD111972 ranked first for yield in the 2013 
and 2014 South Dakota Crop Performance 
Trial (CPT), fourth in the Uniform Mid-
Season Oat Performance Nursery, and second 
in the Minnesota state trial. It is resistant to 
smut, moderately resistant to BYDV, 
moderately susceptible to crown and stem rust. 
Experimental line SD111779 is a white-hulled 
oat line released as cultivar ‘Natty’. It is 
expected to be a good replacement for cultivar 
Shelby 427 with improved yield potential and 
similar test weight. It is heading approximately 
one day later than Shelby 427. It is expected to 
have good milling quality. It is resistant to 
smut, moderately resistant to crown rust, 
moderately resistant to barley yellow dwarf, 
and moderately susceptible to stem rust. 
In addition, an experiment was initiated to 
evaluate the winter survival of winter oat in 
South Dakota. A set of 50 winter oat lines or 
cultivars adapted to the southern oat producing 
regions of the United States was planted at two 
planting dates (early and late September) and 
at two planting depths. Winter survival will be 
evaluated in the spring. 
Financial support was provided by the 
South Dakota Crop Improvement Association, 
South Dakota Agricultural Experiment Station, 
and Grain Millers. 
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2014 Crop Performance Testing 
Results for SERF: Corn, Soybean, 
Winter Wheat, and Oats. 
 
Jonathan Kleinjan∗, Kevin Kirby,                    
and Shawn Hawks 
 
INTRODUCTION 
 
The results of the SDSU Crop Performance 
Testing (CPT) program are released each year 
due in part to sponsorship by the SDSU 
extension service and the South Dakota 
Agricultural Experiment Station.  Corn, 
soybean, winter wheat, and oat variety trials are 
conducted annually at the Southeast Research 
Farm location near Beresford, SD.  The winter 
wheat breeding project manages the winter 
wheat variety trial at this location and the oat 
breeding project manages the oat variety trial.  
CPT personnel manage the corn and soybean 
trials.  For more information about the CPT 
program, please visit their Facebook page: 
https://www.facebook.com/SDSUExtCropTesting 
 
METHODS 
 
Corn and soybean trials were planted in 30-inch 
rows with a SRES precision four-row planter.  
Four-row plots were planted to a length of 20 ft 
and the center two rows were harvested for grain 
yield.  Small grain variety trials were drilled 
using John Deere no-till openers set on 8-inch 
spacing.  At harvest, plots were 5 ft wide and 13 
ft in length.  Additional information about trial 
management can be found with the trial results. 
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RESULTS AND DISCUSSION 
 
Results for the corn and soybean trials are 
included in the following pages and can also be 
found, along with the small grains trial results, 
on the igrow website: 
http://igrow.org/agronomy/profit-tips/variety-
trial-results/ 
 
The five-year average corn yields for this 
location are 174 and 173 bu/acre, respectively 
for the early (≤107 day RM) and late (≥108 day 
RM) maturity tests. Yields in 2014 were well 
above average with early and late test averages 
of 220 (early) and 218 bu/acre (late).  Soybeans 
also performed substantially better than the five-
year average of 56 bu/acre (Group II), with 2014 
yields of 76 bu/acre. 
 
Winter wheat and oat yields were both similar to 
3-year averages.  Winter wheat varieties 
recommended for the 2015 season, based on 3-
year averages, include Expedition, Ideal, Lyman, 
Millennium, Overland, Redfield, Settler CL, and 
SY Wolf.   Recommended oat varieties for 2015 
are Deon, Newburg, Horsepower, and Stallion. 
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2014 SOYBEAN FOLIAR 
FUNGICIDE TRIALS 
 
Kay R. Ruden∗, Greg S. Redenius, and 
Emmanuel Byamukama 
 
INTRODUCTION 
 
Soybeans can be infected by several pathogens 
throughout the growing season.  Although South 
Dakota has, to date, been relatively free of the 
major yield robbing foliar diseases, yield losses 
from foliar diseases may still occur, but are 
largely not documented.   
 
Brown spot (Septoria glycines) is the most 
commonly observed fungal foliar disease of 
soybean, and therefore presumably the most 
important. Wet, humid conditions and heavy 
crop canopies tend to favor foliar disease 
development. Brown spot occurs in South 
Dakota every year in every field at varying 
severities.  The brown spot pathogen survives in 
crop residues.  The pathogen can be dispersed 
from the infected residues to soybean plants by 
splashing rain. The brown spot pathogen 
normally infects older leaves, but soybeans 
weakened by other diseases or environmental 
conditions become susceptible to this disease.  
Normally, no significant yield losses result from 
brown spot unless premature defoliation occurs 
in the mid and upper canopy. Fungicide 
application, if environmental conditions favor 
development of the disease, may be an effective 
management strategy. However, fungicides vary 
in their activity against this pathogen. The 
objective of this study was to evaluate the 
efficacy of new and upcoming fungicides in 
controlling brown spot in soybeans. 
                                                          
∗ Corresponding author: kay.ruden@sdstate.edu 
MATERIALS AND METHODS 
 
Soybean (Syngenta S17-B3) was planted at 
150,000 seeds/acre at the Southeast Research 
Farm (SERF) near Beresford, SD and at the 
SDSU Experiment Farm at Volga. The 
experiment was planted in randomized complete 
blocks (RCBD) with four replications of each 
treatment.  The dates the plots were planted, 
rated, and harvested are listed in Table 1. Plants 
were rated for fungal foliar diseases and yield. 
Treatments in this study were compared to an 
untreated check.  
 
RESULTS AND DISCUSSION 
 
Brown spot disease ratings were taken at both 
the Volga Farm and the SERF.   There was very 
low incidence of Brown spot at both the Volga 
and SERF locations for both the Foliar 
Fungicide Study I and Study II and none of the 
treatments were significant.  Only one treatment 
in the Foliar Fungicide Study I was significant 
for yield at the Volga location.  The treatment 
that was significant was Quadris Top (8 fl oz/A) 
+ Induce NIS (0.25% V/V).  There were no 
significant yield treatments in the Foliar 
Fungicide Study II at the Volga location. There 
was also no significant difference among 
treatments for yield at the SERF in Foliar 
Fungicide Study I and Foliar Fungicide Study II.   
 
Foliar diseases were generally of minor 
importance in 2014. No significant brown spot 
developed to cause yield loss in 2014. 
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Table 1. Dates of planting, plot evaluations, and harvest at study locations. 
Activity Date of activity by location 
SE Research Farm Volga Research Farm 
Planting May 21, 2014 May 29, 2014 
Harvest October 14, 2014 October 16, 2014 
   
 
Table 2. Products, rates and growth stages of fungicides applied as foliar treatments in Foliar 
Fungicide Study 1 in 2014. 
Product Rate Growth Stage 
Untreated       
Fortix 5 fl oz/a R1 
Fortix 5 fl oz/a R3 
Stratego YLD 4 fl oz/a R3 
Stratego YLD 4 fl oz/a V5 
     Induce NIS 0.125 % v/v V5 
Stratego YLD 4 fl oz/a V5 
     Induce NIS 0.125 % v/v V5 
Stratego YLD 4 fl oz/a R3 
     Induce NIS 0.125 % v/v R3 
Stratego YLD 4 fl oz/a R3 
     Induce NIS 0.125 % v/v R3 
Priaxor 4 fl oz/a R3 
     Induce NIS 0.125 % v/v R3 
Priaxor 4 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Quilt Xcel 10.5 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Stratego YLD 4 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Aproach 6 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Aproach Prima 6.8 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Quadris Top 8 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Fortix 5 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Priaxor 4 fl oz/a R3 
     Fastac 3.8 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Priaxor 4 fl oz/a R3 
     Domark 4 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Custodia 8.6 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
Priaxor 4 fl oz/a R3 
     Induce NIS 0.25 % v/v R3 
     Priaxor 4 fl oz/a R5 
     Domark 4 fl oz/a R5 
     Induce NIS 0.25 % v/v R5 
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Table 3. Products, rates and growth stages of fungicides applied as foliar treatments in Foliar 
Fungicide Study II in 2014. 
 
Product Rate Growth Stage 
Untreated       
Priaxor 4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
     Experimental A 4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
     Experimental B 6.4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
     Experimental C 4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
     Experimental D 4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
     Experimental E 0.125 % v/v R3 
Priaxor 4 fl oz/a R3 
     Experimental E 0.25 % v/v R3 
Priaxor 4 fl oz/a R3 
     Experimental F 6.4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
     Experimental G 6.4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
     Experimental H 6.4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
     Experimental D 6.4 fl oz/a R3 
Priaxor 4 fl oz/a R3 
    Superb HC 0.5 pt/a R3 
     InterLock 2 fl oz/a R3 
Stratego YLD 4 fl oz/a R3 
Stratego YLD 4 fl oz/a R3 
     Experimental B 6.4 fl oz/a R3 
Stratego YLD 4 fl oz/a R3 
     Experimental F 6.4 fl oz/a R3 
Stratego YLD 4 fl oz/a R3 
     Experimental G 6.4 fl oz/a R3 
Stratego YLD 4 fl oz/a R3 
     Experimental H 6.4 fl oz/a R3 
Stratego YLD 4 fl oz/a R3 
     Experimental D 6.4 fl oz/a R3 
Stratego YLD 4 fl oz/a R3 
    Superb HC 0.5 pt/a R3 
     InterLock 2 fl oz/a R3 
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Table 4. Soybean Foliar Fungicide Study I: Disease rating and yield associated with various 
foliar treatments at Beresford and Volga, SD.   
    
 
Brown Spot Rating Yield Test Weight 
Product % bu/A lb/bu 
 
Volga SE Farm Volga SE Farm Volga SE Farm 
Untreated 1.38 2.00 61.87 56.38 56.20 55.80 
Fortix 0.75 1.75 65.76 56.08 56.32 55.70 
Fortix 0.88 1.50 56.66 57.95 56.01 55.76 
Stratego YLD 0.88 1.75 66.38 57.36 56.49 56.01 
Stratego YLD 0.63 1.50 60.02 59.99 56.38 55.96 
     Induce NIS 
      Stratego YLD 0.50 2.25 60.38 63.66 56.70 56.28 
     Induce NIS 
           Stratego YLD 
           Induce NIS 
      Stratego YLD 0.88 1.50 60.45 68.50 56.07 55.89 
     Induce NIS 
      Priaxor 1.25 1.25 58.37 66.92 56.28 55.75 
     Induce NIS 
      Priaxor 0.75 2.00 67.17 64.27 56.92 55.63 
     Induce NIS 
      Quilt Xcel 1.00 2.50 63.88 58.53 56.18 55.74 
     Induce NIS 
      Stratego YLD 0.68 1.50 63.63 63.98 56.23 55.99 
     Induce NIS 
      Aproach 1.38 1.75 65.65 57.55 56.09 55.79 
     Induce NIS 
      Aproach Prima 1.50 1.50 61.55 63.23 56.23 55.79 
     Induce NIS 
      Quadris Top 1.38 1.25 69.04 57.24 56.47 55.62 
     Induce NIS 
      Fortix 0.75 2.00 66.92 58.28 56.67 55.98 
     Induce NIS 
      Priaxor 0.88 1.75 63.96 62.76 56.56 56.45 
     Fastac 
           Induce NIS 
      Priaxor 1.13 1.50 65.76 60.77 56.60 56.23 
     Domark 
           Induce NIS 
      Custodia 1.00 1.75 63.89 60.38 56.72 56.08 
     Induce NIS 
      Priaxor 0.75 2.00 66.91 61.71 56.56 55.67 
     Induce NIS 
          Priaxor 
           Domark 
           Induce NIS             
F-LSD (P=0.05) NS NS 6.84 NS NS NS 
CV 52.58 47.39 7.61 9.55 0.78 1.07 
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Table 5. Soybean Foliar Fungicide Study II: Disease rating and yield associated with various 
foliar treatments at Beresford and Volga, SD. 
  
  Brown Spot          
 
Disease Rating Yield Test Weight 
 
% bu/A lb/bu 
Product Volga SE Farm Volga SE Farm Volga SE Farm 
Untreated 1.38 1.75 60.25 61.42 56.50 55.96 
Priaxor 0.63 1.75 60.56 62.38 56.26 55.94 
Priaxor 0.75 2.25 57.37 72.46 56.55 56.53 
     Experimental A 
      Priaxor 0.88 2.00 62.68 69.72 56.97 55.65 
     Experimental B 
      Priaxor 0.75 2.00 63.26 64.67 56.78 55.85 
     Experimental C 
      Priaxor 0.75 2.75 60.04 63.18 56.78 56.09 
     Experimental D 
      Priaxor 0.53 2.00 60.01 65.59 56.16 55.43 
     Experimental E 
      Priaxor 0.75 2.75 63.56 63.24 56.50 55.58 
     Experimental E 
      Priaxor 0.63 2.75 62.38 67.45 56.38 56.07 
     Experimental F 
      Priaxor 0.75 3.00 62.31 65.78 56.54 55.56 
     Experimental G 
      Priaxor 1.38 2.25 56.34 67.33 56.06 55.84 
     Experimental H 
      Priaxor 0.50 3.50 64.20 68.29 57.30 55.69 
     Experimental D 
      Priaxor 0.63 2.00 70.17 66.54 56.86 55.93 
    Superb HC 
           InterLock 
      Stratego YLD 0.63 1.25 61.28 61.93 56.13 55.97 
Stratego YLD 0.63 2.75 59.63 66.38 56.81 55.79 
     Experimental B 
      Stratego YLD 0.63 2.25 65.40 61.91 56.76 56.17 
     Experimental F 
      Stratego YLD 0.63 3.00 64.33 71.97 56.37 55.41 
     Experimental G 
      Stratego YLD 0.75 3.00 56.10 66.01 56.29 55.73 
     Experimental H 
      Stratego YLD 0.63 3.75 62.70 65.98 56.20 56.17 
     Experimental D 
      Stratego YLD 0.88 2.00 60.78 69.79 56.34 55.74 
    Superb HC 
           InterLock             
F-LSD (P=0.05) NS NS NS NS NS NS 
CV 52.16 48.73 11.73 11.08 0.94 0.82 
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2014 CORN FOLIAR  
FUNGICIDE TRIALS 
 
Kay R. Ruden∗, Greg S. Redenius, and 
Emmanuel Byamukama 
 
INTRODUCTION 
 
Corn can be infected by several foliar diseases 
throughout the growing season that can and do 
periodically cause significant yield losses 
throughout the corn production areas. Fungicide 
applications for the control of these diseases can 
be effective.  Corn does have effective genetic 
resistance to some of the common diseases, but 
challenges still remain in the management of 
these diseases due to new races or new 
pathogens that develop.  Corn foliar diseases are 
somewhat more sporadic in South Dakota than 
in other neighboring states.  The occurrence of 
these diseases depends on the environmental 
conditions, cultural practice, and corn hybrids. 
Gray leaf spot (Cercospora zeae maydis) can 
occur on susceptible hybrids but it has not been 
a major problem for most years in South Dakota.  
Common corn rust (Puccinia sorghi) will 
usually develop on almost every corn field but 
rarely does it reach economic threshold. Other 
foliar diseases such as Northern corn leaf blight 
(Exserohilum turcicum) and eyespot 
(Aureobasidium zeae), occur sporadically in 
South Dakota. Nevertheless, information on the 
effectiveness of fungicides and their timing in 
the management of these diseases when they 
                                                          
∗ Corresponding author: kay.ruden@sdstate.edu 
occur is still needed. The objectives of these 
studies were to test the efficacy of several 
fungicide products at different timings in the 
control of fungal pathogens and the resultant 
yield increase. 
  
MATERIALS AND METHODS 
 
Corn (Golden Harvest G11U58-GT) was planted 
at 35,000 seeds/acre at the Southeast Research 
Farm (SERF) near Beresford, SD and at the 
SDSU Experiment Farm at Volga (Table 1). 
There were three trials: Foliar fungicide trial I 
had products applied at V4-V5, V5, V6, V8 and 
VT; Foliar fungicide trial II had products applied 
at V5 and R1; while the Uniform Fungicide trial 
that was part of the regional trial had products 
applied at V6 and VT.  These products for each 
trial are shown in Tables 2-4.  The experiments 
were planted in randomized complete blocks 
(RCBD) with four replications of each 
treatment. The plots were planted, rated, and 
harvested on the dates listed in Table 1. Plants 
were rated for fungal foliar diseases, % of green 
tissue left, senescence, lodging, stalk rot, and 
yield. Treatments in this study were compared to 
an untreated check.  
 
RESULTS AND DISCUSSION 
 
Foliar Fungicide Study I: 
Two significant differences were observed 
among treatments for grey leaf spot and rust at 
the Volga location.  The treatments that were 
significant for grey leaf spot were the Fortix + 
Glyfos X-tra + Induce NIS at the V6 growth 
stage and the Fortix + Induce NIS at the V8 
growth stage.  The two treatments that were 
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significant for rust at the Volga location were 
Fortix + Induce NIS at the V8 growth stage and 
Aproach at the V5 growth stage.  There were no 
significant treatments for yield at the Volga 
location.  There were also no significant 
differences observed among treatments at the 
SERF for all the ratings that were taken. 
 
Foliar Fungicide Study II: 
At the Volga location, there were no significant 
differences observed from all the ratings that 
were taken, however there were three treatments 
that were significant for yield.  Those treatments 
were Quilt Xcel + Induce NIS at the R1 growth 
stage, Experimental A + Quadris + Tilt + Induce 
NIS at R1 and Quilt Xcel + Induce NIS at the 
V5 growth stage + Quilt Xcel + Induce NIS at 
the R1 growth stage.  At the SERF location, 
there were no significant differences among 
treatments for any of the disease ratings or for  
 
Uniform Foliar Fungicide Study: 
There were no significant differences among 
treatments in this study at the Volga location.  
At the SERF location, there were seven 
treatments significant for reduction of Eyespot.  
Those treatments were Fortix at the V6 timing; 
Aproach, Fortix and Aproach Prima at the VT 
timing; and Priaxor (V6) + Headline Amp (VT), 
Stratego YLD (V6) + Stratego YLD (VT), and 
Fortix (V6) + Fortix (VT) timings.  There were 
no significance differences in yield at either the 
Volga or the SERF location.  
 
Foliar diseases were generally minor in 2014 
therefore increased yield in some treatments 
could be due to fungicide that may be site 
specific, depending upon the level of disease and 
the environment. 
yield.  
 
 
Table 1. Dates of planting, plot evaluations, and harvest at study locations. 
 
 
 
 
 
 
 
 
 
Activity Date of activity by location 
SE Research Farm Volga Research Farm 
Planting May 16, 2014 May 20, 2014 
Disease Ratings- Foliar Fungicide 
Study I 
September 4, 2014 September 4, 2014 
Disease Ratings- Foliar Fungicide 
Study II 
September 11, 2014 September 11, 2014 
Lodging, Stalk Rot, Stand Counts October 23, 2014 October 23, 2014 
Harvest November 5-6, 2014 November 5, 2014  
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Table 2. Products, rates and growth stages of fungicides applied in Foliar Fungicide Study I- 
2014. 
Product Rate Growth Stage 
Untreated       
Fortix 5 fl oz/a V6 
     Glyfos X-tra 32 fl oz/a V6 
     Induce NIS 0.25 % v/v V6 
Headline AMP 10 fl oz/a V6 
     Glyfos X-tra 32 fl oz/a V6 
     Induce NIS 0.25 % v/v V6 
Fortix 5 fl oz/a V8 
     Induce NIS 0.25 % v/v V8 
Headline AMP 10 fl oz/a V8 
     Induce NIS 0.25 % v/v V8 
Fortix 4 fl oz/a VT 
     Induce NIS 0.25 % v/v VT 
Fortix 5 fl oz/a VT 
     Induce NIS 0.25 % v/v VT 
Glyfos X-tra 32 fl oz/a V6 
     Induce NIS 0.25 % v/v V6 
Stratego YLD 2 fl oz/a V4-V5 
     Induce NIS 0.125 % v/v V4-V5 
Stratego YLD 4 fl oz/a VT 
     Induce NIS 0.125 % v/v VT 
Stratego YLD 2 fl oz/a V4-V5 
     Induce NIS 0.125 % v/v V4-V5 
     Stratego YLD 4 fl oz/a VT 
     Induce NIS 0.125 % v/v VT 
Priaxor 2 fl oz/a V5 
Priaxor 4 fl oz/a V5 
Stratego YLD 2 fl oz/a V5 
Stratego YLD 4 fl oz/a V5 
Quilt Xcel 10.5 fl oz/a V5 
Aproach 3 fl oz/a V5 
Aproach Prima 3.4 fl oz/a V5 
Fortix 5 fl oz/a V5 
Custodia 4.5 fl oz/a V5 
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Table 3. Products, rates and growth stages of fungicides applied in Foliar Fungicide Study II-
2014. 
Product Rate Growth Stage 
Untreated       
Quilt Xcel 10.5 fl oz/a V5 
     Induce NIS 0.125 % v/v V5 
Experimental A 4.1 fl oz/a V5 
     Quadris 6 fl oz/a V5 
     Tilt 4.03 fl oz/a V5 
     Induce NIS 0.125 % v/v V5 
Quilt Xcel 10.5 fl oz/a R1 
     Induce NIS 0.125 % v/v R1 
Experimental A 4.1 fl oz/a R1 
     Quadris 6 fl oz/a R1 
     Tilt 4.03 fl oz/a R1 
     Induce NIS 0.125 % v/v R1 
Quilt Xcel 10.5 fl oz/a V5 
     Induce NIS 0.125 % v/v V5 
     Quilt Xcel 10.5 fl oz/a R1 
     Induce NIS 0.125 % v/v R1 
Experimental A 4.1 fl oz/a V5 
     Quadris 6 fl oz/a V5 
     Tilt 4.03 fl oz/a V5 
     Induce NIS 0.125 % v/v V5 
     Experimental A 4.1 fl oz/a R1 
     Quadris 6 fl oz/a R1 
     Tilt 4.03 fl oz/a R1 
     Induce NIS 0.125 % v/v R1 
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Table 4.  Products, rates and growth stages of fungicides applied in the Uniform Foliar Fungicide Study-
2014. 
 
Product Rate Growth  Stage 
Untreated       
Priaxor 3 fl oz/a V6 
Stratego YLD 2 fl oz/a V6 
Aproach 3 fl oz/a V6 
Fortix 5 fl oz/a V6 
Headline AMP 10 fl oz/a VT 
Stratego YLD 4 fl oz/a VT 
Quilt Xcel 10.5 fl oz/a VT 
Aproach 6 fl oz/a VT 
Fortix 5 fl oz/a VT 
Aproach Prima 6.8 fl oz/a VT 
Priaxor 3 fl oz/a V6 
     Headline AMP 10 fl oz/a VT 
Stratego YLD 2 fl oz/a V6 
     Stratego YLD 4 fl oz/a VT 
Aproach 3 fl oz/a V6 
     Aproach 6 fl oz/a VT 
Fortix 5 fl oz/a V6 
     Fortix 5 fl oz/a VT 
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Table 5. Corn- Foliar Fungicide Study I: Disease rating and yield associated with various foliar treatments at Beresford and Volga, SD.  
 
 Grey Leaf Spot Disease 
Rating 
Rust    
Disease Rating 
Eyespot  
Disease Rating Lodging Stalk Rot Yield 
 
Growth % % % # plants/plot #/20 plants bu/A 
Product Stage Volga SE Farm Volga SE Farm Volga SE Farm Volga SE Farm Volga SE Farm Volga SE Farm 
Untreated  0.75 1.20 1.00 0.15 0.20 1.35 0.00 0.00 0.50 0.50 188.19 177.28 
Fortix V6 0.25 0.95 0.95 0.40 0.20 0.95 0.00 0.00 1.25 1.25 201.36 167.15 
     Glyfos X-tra V6 
                 Induce NIS V6 
            Headline AMP V6 0.45 0.75 0.95 0.10 0.15 1.15 0.00 0.00 2.00 0.25 186.58 180.61 
     Glyfos X-tra V6 
                 Induce NIS V6 
            Fortix V8 0.35 0.85 0.55 0.20 0.10 0.90 0.00 0.00 0.75 0.75 178.53 170.20 
     Induce NIS V8 
            Headline AMP V8 0.60 0.85 0.90 0.10 0.25 0.80 0.00 0.00 0.50 0.50 174.79 168.20 
     Induce NIS V8 
            Fortix VT 0.75 0.85 1.00 0.10 0.20 1.05 0.00 0.00 0.00 0.25 201.05 174.37 
     Induce NIS VT 
            Fortix VT 0.85 0.80 1.00 0.00 0.30 0.70 0.00 0.00 0.25 0.75 198.49 192.81 
     Induce NIS VT 
            Glyfos X-tra V6 0.80 0.90 0.95 0.05 0.25 1.35 0.00 0.00 1.00 0.50 186.47 181.19 
     Induce NIS V6 
            Stratego YLD V4-V5 0.85 0.90 0.95 0.10 0.25 0.90 0.00 0.00 1.50 0.25 202.04 172.10 
     Induce NIS V4-V5 
            Stratego YLD VT 0.80 0.95 1.00 0.10 0.40 0.80 0.00 0.00 0.50 0.00 206.70 178.98 
     Induce NIS VT 
            Stratego YLD V4-V5 0.65 0.90 1.00 0.05 0.30 1.20 0.00 0.00 1.25 0.25 196.83 190.14 
     Induce NIS V4-V5 
                 Stratego YLD VT 
                 Induce NIS VT 
            Priaxor V5 0.70 0.60 0.95 0.25 0.05 1.30 0.00 0.00 0.50 0.50 197.18 179.69 
Priaxor V5 0.75 0.70 1.00 0.15 0.30 0.95 0.00 0.00 1.00 0.50 185.21 182.27 
Stratego YLD V5 0.75 0.75 1.00 0.05 0.25 1.05 0.00 0.00 1.00 0.50 203.48 179.74 
Stratego YLD V5 0.70 0.90 1.00 0.05 0.20 1.00 0.00 0.00 1.00 0.50 191.88 181.01 
Quilt Xcel V5 0.80 0.85 1.00 0.25 0.25 1.00 0.00 0.00 0.50 0.25 204.46 183.64 
Aproach V5 0.75 0.70 0.85 0.25 0.25 1.25 0.00 0.00 0.75 0.25 202.91 182.02 
Aproach Prima V5 0.80 1.00 1.00 0.30 0.30 1.05 0.00 0.00 1.75 0.50 201.34 171.70 
Fortix V5 0.65 0.85 1.05 0.30 0.15 1.00 0.00 0.00 0.50 0.75 195.09 176.82 
Custodia V5 0.90 0.75 1.00 0.15 0.20 0.95 0.00 0.00 0.50 0.25 188.45 182.90 
F-LSD (P=0.05)  0.34 NS 0.12 NS NS NS NS NS NS NS NS NS 
CV  34.08 41.59 8.84 112.79 84.22 30.85 0.00 0.00 121.90 148.29 7.23 7.12 
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Table 6.  Corn- Foliar Fungicide Study II: Disease rating and yield associated with various foliar treatments at Beresford and Volga, SD. 
  
 
 Grey Leaf Spot 
Disease Rating 
Rust 
Disease Rating 
Eyespot 
Disease Rating Senescence Stand Counts Lodging Stalk Rot Yield 
 
 % % % % # plants/plot # plants/plot #/20 plants bu/A 
Product 
Growth 
Stage Volga 
SE 
Farm Volga 
SE 
Farm Volga 
SE 
Farm Volga 
SE 
Farm Volga 
SE 
Farm Volga 
SE 
Farm Volga 
SE 
Farm Volga 
SE 
Farm 
Untreated  0.07 2.77 0.97 3.17 0.17 3.03 5.17 18.33 56.00 53.42 0.00 0.00 0.33 0.00 184.86 186.33 
Quilt Xcel V5 0.00 1.93 1.00 2.47 0.20 3.23 5.17 18.33 56.33 51.92 0.00 0.00 0.50 0.00 193.47 189.91 
     Induce NIS V5 
                Experimental A V5 0.00 1.57 1.00 1.80 0.00 3.03 5.00 19.17 57.75 53.67 0.00 0.00 0.83 0.00 193.19 185.58 
     Quadris V5 
                     Tilt V5 
                     Induce NIS V5 
                Quilt Xcel R1 0.00 2.50 1.00 2.90 0.07 2.97 4.50 15.00 57.42 56.58 0.00 0.00 0.33 0.00 202.14 184.32 
     Induce NIS R1 
                Experimental A R1 0.03 1.93 1.00 2.30 0.17 2.47 5.17 17.50 55.50 53.17 0.00 0.00 0.17 0.00 201.89 187.69 
     Quadris R1 
                     Tilt R1 
                     Induce NIS R1 
                Quilt Xcel V5 0.03 2.63 1.00 2.60 0.20 2.17 4.67 13.33 56.50 52.00 0.00 0.00 0.17 0.00 201.66 181.64 
     Induce NIS V5 
                     Quilt Xcel R1 
                     Induce NIS R1 
                Experimental A V5 0.03 1.70 1.00 1.93 0.27 2.23 4.33 13.33 53.67 49.50 0.00 0.00 0.17 0.00 196.04 169.75 
     Quadris V5 
                     Tilt V5 
                     Induce NIS V5 
                     Experimental A R1 
                     Quadris R1 
                     Tilt R1 
                     Induce NIS R1                                 
F-LSD (P=0.05)  NS NS NS NS NS NS NS NS NS 3.91 NS NS NS NS 11.41 NS 
CV  271.88 51.08 3.10 84.06 134.64 55.79 14.81 25.69 3.96 6.26 0.00 0.00 184.32 0.00 4.93 8.53 
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Table 7.  Corn Uniform Foliar Fungicide Study: Disease rating and yield associated with various foliar treatments at Beresford and 
Volga, SD. 
 
 
 Grey Leaf Spot 
Disease Rating 
Rust 
Disease Rating 
Eyespot 
Disease Rating % Green Left % Lodging Stalk Rot Yield 
 
 % % % % % #/20 plants bu/A 
Product 
Growth 
Stage Volga 
SE 
Farm Volga 
SE 
Farm Volga 
SE 
Farm Volga 
SE 
Farm Volga  
SE 
Farm Volga  
SE 
Farm Volga 
SE 
Farm 
Untreated  0.10 2.95 1.05 1.55 0.20 5.30 94.50 87.50 0.00 0.00 1.80 0.00 189.72 195.13 
Priaxor V6 0.00 1.35 1.00 1.55 0.30 2.95 94.50 87.50 0.00 0.00 2.50 0.00 192.91 183.69 
Stratego YLD V6 0.00 2.70 1.00 2.95 0.10 3.90 94.50 87.50 0.00 0.00 0.80 0.00 206.81 196.63 
Aproach V6 0.00 3.85 1.00 3.35 0.35 3.80 94.25 87.50 0.00 0.00 1.80 0.50 202.62 178.34 
Fortix V6 0.05 3.55 0.95 0.80 0.10 2.50 94.25 88.75 0.00 0.00 1.50 0.30 196.83 202.92 
Headline AMP VT 0.10 3.25 0.95 2.40 0.05 3.60 95.00 91.25 0.00 0.00 1.00 0.00 201.78 183.62 
Stratego YLD VT 0.05 6.10 1.00 3.45 0.15 3.15 94.00 92.00 0.00 0.00 0.50 0.50 201.92 179.73 
Quilt Xcel VT 0.00 4.55 1.00 5.05 0.15 2.90 94.75 88.75 0.00 0.00 0.80 0.00 198.71 185.28 
Aproach VT 0.00 1.90 1.00 1.70 0.25 0.75 94.50 87.50 0.00 0.00 1.00 0.00 190.40 192.58 
Fortix VT 0.05 2.20 1.00 1.80 0.00 1.35 94.25 88.75 0.00 0.00 1.80 0.00 201.02 196.85 
Aproach Prima VT 0.00 3.60 1.00 2.10 0.05 2.10 94.25 90.75 0.00 0.00 0.80 0.00 191.25 192.42 
Priaxor V6 0.00 4.05 1.00 1.35 0.10 1.55 96.00 90.00 0.00 0.00 1.50 0.00 193.89 195.97 
     Headline AMP VT 
              Stratego YLD V6 0.00 1.85 1.00 0.30 0.10 1.25 95.25 90.00 0.00 0.00 1.30 0.00 206.32 184.12 
     Stratego YLD VT 
              Aproach V6 0.05 3.40 1.00 3.50 0.30 3.55 94.75 90.00 0.00 0.00 1.80 0.00 192.13 184.44 
     Aproach VT 
              Fortix V6 0.00 1.60 1.00 2.05 0.20 2.25 95.75 86.50 0.00 0.00 1.50 0.00 202.45 174.65 
     Fortix VT                             
F-LSD (P=0.05)  NS NS NS NS NS 2.41 NS NS NS NS NS 0.35 NS NS 
CV  294.29 88.24 4.31 106.90 106.99 61.90 1.03 5.62 0.00 0.00 87.58 296.65 7.06 9.33 
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Coordinator; Darrell Deneke, SDSU IPM 
Coordinator; David Vos, SDSU Ag Research 
Manager, and Jill Alms, SDSU                                
Ag Research Manager 
                                           
INTRODUCTION: 
Experiment stations have an important role in 
the WEED (Weed Evaluation and Extension 
Demonstration) Project. Plots provide weed 
control data for the area served by the Southeast 
South Dakota Research Center. The station is 
the major site for corn and soybean weed control 
studies. Tests at the station focus on common 
waterhemp, velvetleaf, lambsquarters, and 
foxtail. 
 
 
 
 
 
 
 
                                                          
∗ Corresponding author; paulo.johnson@sdstate.edu 
 
2014 TESTS: 
Several studies were established to evaluate new 
weed control technologies. The demonstration 
plots centered around programs that would 
answer questions on the glyphosate resistance 
issue around the state, especially as it relates to 
soybean and corn waterhemp management.  
NOTE: 
Data reported in this publication are results 
from field tests that include product uses, 
experimental products or experimental rates, 
combinations or other unlabeled uses for 
herbicide products. Trade names of products 
used are listed; there frequently are other 
brand products available in the market. 
Users are responsible for applying herbicide 
according to label directions. Refer to the 
appropriate weed control fact sheet available 
from regional extension offices or IGrow.org 
for herbicide recommendations. 
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Studies listed below are summarized in the following tables. Information for each study is included as 
part of the summary. 
1. Corn Herbicide Demonstration 
2. Weed Control Programs with Instigate 
3. Anthem Combinations in Corn 
4. Overlapping Residual Programs in Corn 
5. Comparison of Competitive Standards in Corn 
6. Burndown & Residual Control with Alluvex in Corn 
7. Postemergence Broadleaf Options in Corn 
8. Roundup Ready Soybean Demonstration 
9. Liberty Link Soybean Demonstration 
10. Burndown & Residual Control with Afforia 
11. Preemergence Tank-mix Partners in Soybeans 
12. Panther + Pursuit Ratios in Soybeans 
13. Authority & Anthem Programs in Soybeans 
14. Avalanche Ultra with Adjuvants 
15. Huskie Weed Control in Sorghum 
 
ACKNOWLEDGEMENTS: 
We greatly appreciate the cooperation and assistance provided by the station personnel. 
Due to the distance from the SDSU campus, assistance with field preparation and daily oversight of the 
fields is critical to the success of the weed control research.  Field equipment and management of the plot 
areas are important contributions to the project. Regional Extension field specialists and program 
technicians provide assistance with tours and utilize the data in direct producer programs, publications 
and news releases. In addition to the Southeast Farm Report, research results will be published in the 
annual Weed Control Field Test Data Book (EMC 678), SDSU Pest Management Guides and Weed 
Control Fact Sheets updated annually for major South Dakota commodities, and on the internet at 
www.iGrow.org. 
Program input and partial support for field programs is also acknowledged. 
South Dakota Soybean Research and Promotion Council 
South Dakota Oilseed Initiative  
Crop Protection Industries 
2014 Study Results 
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2014 
CORN HERBICIDE DEMONSTRATION 
Southeast Research Farm 
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Check --- 0 e 0 j 0 j 0 i 0 i 0 f 0 d 0 d 0 c 88 b 
                      
Pre                      
Corvus 5.6 oz 95 a 93 abc 94 a-d 91 a 92 def 96 c 98 a 88 ab 96 a 174 a 
                      
Pre & Post                      
Corvus & Laudis + Clarity + MSO + AMS 3.5 oz & 3 oz + 8 oz + 1% + 3.4 lb 95 a 85 efg 87 fgh 72 b 97 ab 99 a 98 a 93 a 98 a 182 a 
Zidua & Laudis + Clarity + MSO + AMS 2 oz & 3 oz + 8 oz + 1% + 3.4 lb 40 c 83 gh 80 i 20 fg 83 h 99 a 98 a 66 c 95 ab 165 a 
Balance Flexx & Laudis + Clarity + MSO + AMS 4 oz & 3 oz + 8 oz + 1% + 3.4 lb 93 a 79 h 89 d-g 38 de 93 de 99 a 99 a 89 ab 98 a 158 a 
Balance Flexx & Liberty + Atrazine + AMS 3 oz & 22 oz + 1 pt + 2.5 lb 94 a 72 i 83 hi 20 fg 88 g 92 e 98 a 63 c 97 a 159 a 
Surestart II & Durango DMA + AMS 2 pt & 24 oz + 2.5% 87 a 83 gh 87 fgh 55 c 94 bcd 99 a 99 a 95 a 98 a 191 a 
                      
Fultime NXT &  
  Widematch + Durango DMA + AMS 
2 qt &  
  1 pt + 24 oz + 2.5% 
20 d 84 fgh 92 a-f 8 hi 90 efg 99 a 93 c 93 a 98 a 173 a 
Lumax EZ & Halex GT + Aatrex + NIS + AMS 1.8 qt & 3.6 pt + 1 pt +0.25% +1.7 lb 95 a 88 d-g 96 abc 0 i 93 cde 99 a 99 a 89 ab 98 a 172 a 
Bicep Lite II Mag &  
  Halex GT + Aatrex + NIS + AMS 
1 qt &  
  3.6pt + 0.66 pt + 0.25% + 1.7 lb 
65 b 89 c-f 88 e-h 6 hi 90 efg 99 a 99 a 90 ab 96 a 174 a 
Bicep II Mag & Callisto GT + Aatrex +NIS+AMS 1.5 qt & 2 pt + 0.66 pt +0.25%+1.7lb 24 d 89 c-f 84 ghi 18 gh 97 ab 99 a 99 a 92 a 97 a 170 a 
Harness &  
  Impact + RU Powermax + Atrazine+MSO+AMS 
1.75 pt &  
 0.75 oz + 32 oz + 1 pt +0.5%+2.5% 
0 e 91 a-d 91 b-f 1 i 92 de 98 ab 97 ab 94 a 95 ab 178 a 
Harness & RU Powermax + Atrazine + AMS 1.75 pt & 22 oz + 1 pt + 2.5 lb 0 e 91 bcd 92 a-f 5 i 94 bcd 98 b 92 c 93 a 98 a 179 a 
                      
Instigate + Breakfree ATZ Lite &  
  Abundit Extra + AMS 
6 oz + 1.5 qt &  
  32 oz + 2 lb 
95 a 94 abc 97 a 86 a 98 a 99 a 99 a 98 a 98 a 176 a 
Zidua + Sharpen &  
  RU Powermax + Status + NIS + AMS 
2 oz + 2.5 oz &  
  22 oz + 5 oz + 0.25% + 2.5 lb 
87 a 92 a-d 90 c-f 44 cd 94 bcd 99 a 98 ab 91 a 97 a 178 a 
Anthem + Atrazine & RU Powermax + AMS 10 oz + 1 pt & 22 oz + 1.7 lb 65 b 90 cde 92 a-f 31 eg 95 bcd 99 a 94 bc 95 a 98 a 170 a 
Verdict &  
  Status + Roundup Powermax + NIS + AMS 
15 oz &  
  5 oz + 22 oz + 0.25% + 2.5 lb 
92 a 91 a-d 89 d-g 45 cd 98 a 99 ab 99 a 96 a 98 a 173 a 
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2014 
CORN HERBICIDE DEMONSTRATION 
Southeast Research Farm 
Treatment Rate/A 
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Epost                       
Surestart II + Durango DMA + AMS 2 pt + 24 oz + 2.5% 92 a 96 a 96 ab 95 a 96 abc 99 ab 99 a 93 a 98 a 181 a 
Harness + Impact + Roundup Powermax +  
  Atrazine + MSO + AMS 
1.75 pt + 0.75 oz + 32 oz +  
  1 pt + 0.5% + 2.5% 
90 a 93 a-d 95 a-d 93 a 96 abc 99 a 97 ab 92 a 98 a 185 a 
Anthem + Atrazine + Roundup Powermax + AMS 10 oz + 1 pt + 22 oz + 2.5 lb 95 a 96 a 97 a 94 a 97 ab 99 a 99 a 94 a 98 a 189 a 
Roundup Powermax + AMS 22 oz + 2.5 lb 95 a 96 a 92 a-f 96 a 89 fg 94 d 91 c 82 b 98 a 182 a 
                      
Epost & Post                      
RU Powermax + AMS & RU Powermax + AMS 22 oz + 2.5 lb & 22 oz + 2.5 lb 94 a 96 ab 93 a-d 96 a 98 a 99 a 97 ab 97 a 98 a 189 a 
Liberty + AMS & Liberty + AMS 22 oz + 2.5 lb & 22 oz + 2.5 lb 89 a 93 a-d 90 def 92 a 92 def 96 c 93 c 91 a 93 b 193 a 
                      
RCB: 4 reps    Precipitation:  
Variety: DKC 48-12 RIB     Pre: 1st week 1.61 inches  
Planting Date: 5/5/14      2nd week 0.06 inches 
Pre: 5/5/14     Epost: 1st week 1.35 inches 
Epost: 5/30/14 Corn V2, 4-6 in; Vele 1-2 in; Cowh 0.5-3 in; Yeft 1-3 in; Vosg 2-4 in.  2nd week 2.27 inches 
Post: 6/12/14 Corn V4, 16-18 in; Vele 2-5 in; Cowh 1-3 in; Yeft 2-5 in; Vosg 3-6 in. Post: 1st week 5.84 inches 
      2nd week 1.43 inches 
   
Soil: Clay Loam; 4.1% OM; 5.8 pH    Vele=Velvetleaf 
    Yeft=Yellow foxtail 
P=0.10    Cowh=Common waterhemp 
    Vosg=Volunteer sorghum 
    
 
Comments:  The main objective of this study was to demonstrate and compare weed control and observe crop response to the weed control 
programs. Preemergence treatments varied in weed control performance at the early evaluation. Post programs controlled most early season 
misses. Moisture was not limiting throughout the season. Yield may have been affected from too much moisture in early July. Check was reduced 
by 50 percent due to the weed pressure.  
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2014 
WEED CONTROL PROGRAMS with INSTIGATE 
Southeast Research Farm 
Treatment Rate/A 
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Pre & Post                          
Instigate + Breakfree NXT Lite & 
   Abundit Extra + AMS 
6 oz + 1.5 qt &  
  1 qt + 2 lb 
94 a 98 a 98 ab 0 a 98 ab 99 a 97 a 98 a 93 b 98 a 99 a 195 a 
Instigate + Breakfree NXT Lite &  
  Atrazine + Abundit Extra + AMS 
6 oz + 1.5 qt &  
  1 pt + 1 qt + 2 lb 
95 a 98 a 99 a 0 a 98 a 99 a 98 a 98 a 98 a 98 a 99 a 205 a 
Instigate + Breakfree NXT & Abundit Extra + AMS 6 oz + 1.5 pt & 1 qt + 2 lb 95 a 98 a 98 b 0 a 97 ab 99 a 97 a 99 a 97 ab 99 a 99 a 198 a 
Instigate + Breakfree NXT &  
  Atrazine + Abundit Extra + AMS 
6 oz + 1.5 pt &  
  1 pt + 1 qt + 2 lb 
94 a 99 a 98 b 0 a 97 ab 99 a 97 a 99 a 95 ab 98 a 99 a 199 a 
Lumax EZ & Abundit Extra + AMS 2.5 qt & 1 qt + 2 lb 84 b 98 a 98 b 0 a 97 b 99 a 96 b 99 a 87 c 97 a 99 a 191 a 
                          
Check --- 0 c 0 b 0 c 0 a 0 c 0 b 0 c 0 b 0 d 0 b 0 b 111 b 
                          
RCB: 4 reps    Precipitation:  
Variety: DKC 48-12 RIB     Pre: 1st week 1.61 inches  
Planting Date: 5/5/14      2nd week 0.06 inches 
Pre: 5/5/14     Post: 1st week 5.84 inches 
Post: 6/12/14 Corn V4, 16-18 in; Colq 2-4 in; Cowh 1-3 in; Vele 2-5 in;    2nd week 1.43 inches 
  Yeft 2-5 in; Vosg 3-6 in. 
Soil: Silty Clay; 3.9% OM; 7.0 pH    Colq=Common lambsquarters Vele=Velvetleaf 
    Cowh=Common waterhemp Yeft=Yellow foxtail 
P=0.10    Vosg=Volunteer sorghum 
    VCRR=Visual Crop Response Rating 
     (0=no injury; 100=complete kill) 
  
Comments:  The main objective was to look at programs with Instigate. All programs provided excellent weed control. Weed pressure was 
moderate as check yield was reduced about 50 percent. 
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2014 
ANTHEM COMBINATIONS in CORN 
Southeast Research Farm 
Treatment Rate/A 
Vo
sg
 
5/
30
/1
4 
C
ow
h 
5/
30
/1
4 
Ve
le
 
5/
30
/1
4 
VC
R
R
 
6/
3/
14
 
Vo
so
 
6/
4/
14
 
C
ow
h 
6/
4/
14
 
Ve
le
 
6/
4/
14
 
Ye
ft 
6/
24
/1
4 
C
ow
h 
6/
24
/1
4 
Vo
so
 
10
/9
/1
4 
Yi
el
d 
bu
/A
 
10
/2
0/
14
 
                        
Pre & Epost                        
Anthem &  
  Roundup Powermax + AMS 
10 &  
  22 oz + 2.5 lb 
82 c 96 bc 76 c 0 d 98 a 98 a 98 a 96 a 98 a 95 a 192 a 
Anthem ATZ &  
  Roundup Powermax + AMS 
40 oz &  
  22 oz + 2.5 lb 
82 c 96 c 80 b 0 d 98 a 98 a 98 a 96 a 98 a 88 b 188 a 
Anthem + Stanza &  
  Roundup Powermax + AMS 
10 oz + 5 oz &  
  22 oz + 2.5 lb 
92 a 99 a 96 a 0 d 98 a 98 a 98 a 97 a 98 a 96 a 185 a 
Anthem + Accolade &  
  Roundup Powermax + AMS 
10 oz + 1.33 oz &  
  22 oz + 2.5 lb 
92 a 99 a 96 a 0 d 98 a 98 a 98 a 97 a 98 a 95 a 182 a 
Anthem &  
  Solstice + Roundup Powermax + COC + AMS 
10 oz &  
  3 oz + 22 oz + 1% + 2.5 lb 
83 c 97 ab 79 b 18 b 98 a 98 a 98 a 95 a 98 a 95 a 183 a 
Anthem &  
  Solstice + Liberty + COC + AMS 
10 oz &  
  3 oz + 22 oz + 1% + 2.5 lb 
85 bc 98 ab 81 b 23 a 98 a 98 a 98 a 96 a 96 a 94 a 185 a 
Surestart &  
  Roundup Powermax + AMS 
2 pt & 
  22 oz + 2.5 lb 
87 b 98 a 94 a 0 d 98 a 98 a 98 a 94 a 98 a 88 b 187 a 
Zemax &  
  Roundup Powermax + AMS 
2 qt &  
  22 oz + 2.5 lb 
83 c 98 ab 96 a 0 d 98 a 98 a 98 a 96 a 98 a 87 b 192 a 
                        
Epost                        
Solstice + RU Powermax + COC + AMS 3 oz + 22 oz + 1% + 2.5 lb --  --  --  18 b 98 a 98 a 98 a 93 a 98 a 82 c 187 a 
Solstice + COC + AMS 3 oz + 1% + 2.5 lb --  --  --  14 b 86 c 91 c 93 b 44 b 98 a 14 d 155 a 
                        
Stanza + RU Powermax + COC + AMS 4 oz + 22 oz + 1% + 2.5 lb --  --  --  4 d 96 ab 94 b 93 b 95 a 98 a 88 b 183 a 
Accolade + RU Powermax + COC + AMS 1 oz + 22 oz + 1% + 2.5 lb --  --  --  9 c 96 ab 91 c 94 b 96 a 97 a 94 a 189 a 
Halex GT + NIS + AMS 3.6 pt + 0.25% + 2.5 lb --  --  --  0 d 95 b 93 bc 92 b 94 a 98 a 84 bc 187 a 
                        
Check --- 0 d 0 d 0 d 0 d 0 d 0 d 0 c 0 c 0 b 0 e 133 b 
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2014 
ANTHEM COMBINATIONS in CORN 
Southeast Research Farm 
 
RCB: 4 reps    Precipitation:  
Variety: DKC 48-12 RIB     Pre: 1st week 1.61 inches  
Planting Date: 5/5/14      2nd week 0.06 inches 
Pre: 5/5/14     Epost: 1st week 1.35 inches 
Epost: 5/30/14 Corn V2; Cowh 0.5-3 in; Vele 1-2 in; Vosg 2-4 in.     2nd week 2.27 inches 
 
Soil: Silty Clay; 3.9% OM; 7.0 pH    Vosg=Volunteer sorghum  
    Vele=Velvetleaf 
P=0.10    Cowh=Common waterhemp 
    VCRR=Visual Crop Response Rating 
     (0=no injury; 100=complete kill) 
   
  
 
Comments:  The objective was to evaluate Anthem with postemergence combinations. All programs provided excellent weed control. Some 
visual crop response was noted early but did not affect yield. Moderate weed pressure as check had a thirty percent yield reduction. 
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2014 
OVERLAPPING RESIDUAL PROGRAMS in CORN 
 Southeast Research Farm 
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Pre & Post                      
Zidua + Sharpen &  
  RU Powermax + Armezon + Aatrex + Outlook +AMS 
2 oz + 2.5 oz &  
  32 oz + 0.5 oz + 0.5 qt + 12 oz +1.7 lb 
0 a 60 b 96 a 88 ab 98 a 99 a 96 ab 99 a 96 ab 199 a 
Verdict &  
  RU Powermax + Armezon + Aatrex + Outlook +AMS 
14 oz & 
  32 oz + 0.5 oz + 0.5 qt + 12 oz +1.7 lb 
0 a 35 d 96 a 90 ab 98 a 99 a 94 b 99 ab 94 b 194 a 
Verdict &  
  Roundup Powermax + Zidua + Status + AMS 
14 oz &  
  32 oz + 2 oz + 5 oz + 1.7 lb 
0 a 55 bc 96 a 90 ab 98 a 99 a 98 ab 98 ab 95 ab 199 a 
Verdict &  
  Roundup Powermax + Prowl H2O + Status + AMS 
14 oz &  
  32 oz + 2 pt + 5 oz + 1.7 lb 
0 a 48 bcd 96 a 89 ab 98 a 99 a 96 ab 98 ab 95 ab 193 a 
                      
Zidua + Sharpen + Aatrex &  
  Roundup Powermax + Status + AMS 
2 oz + 2.5 oz + 1 qt &  
  32 oz + 5 oz + 1.7 lb 
0 a 51 bc 96 a 90 ab 98 a 99 a 95 b 98 ab 95 ab 188 a 
Verdict & Roundup Powermax + AMS 14 oz & 32 oz + 1.7 lb 0 a 45 bcd 96 a 91 ab 98 a 98 a 96 ab 96 c 96 ab 199 a 
Anthem ATZ & Roundup Powermax + AMS 2.25 pt & 32 oz + 1.7 lb 0 a 54 bc 96 a 64 c 98 a 99 a 95 ab 99 a 98 ab 198 a 
Lumax EZ & Halex GT + NIS + AMS 1.6 qt & 3.6 pt + 0.25% + 1.7 lb 0 a 44 cd 96 a 96 a 97 a 99 a 91 c 99 a 99 a 196 a 
                      
Surestart II & Roundup Powermax + AMS 2.5 pt & 32 oz + 1.7 lb 0 a 51 bc 96 a 90 ab 98 a 99 a 97 ab 98 ab 99 ab 198 a 
Corvus + Aatrex &  
  Laudis + Aatrex + Roundup Powermax + AMS 
4.5 oz + 1 qt &  
  3 oz + 1 pt + 32 oz + 1.7 lb 
0 a 92 a 96 a 95 a 98 a 98 a 99 a 97 b 97 b 199 a 
Zidua & Roundup Powermax + AMS 2.5 oz & 32 oz + 1.7 lb 0 a 48 bcd 95 a 75 b 98 a 98 a 95 ab 98 ab 98 ab 195 a 
                      
Check --- 0 a 0 e 0 b 0 d 0 b 0 b 0 d 0 d 0 d 124 b 
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2014 
OVERLAPPING RESIDUAL PROGRAMS in CORN 
 Southeast Research Farm 
 
RCB: 4 reps   Precipitation:  
Variety: DKC 48-12 RIB    Pre: 1st week 1.61 inches  
Planting Date: 5/5/14     2nd week 0.06 inches 
Pre: 5/5/14    Post: 1st week 5.84 inches 
Post: 6/12/14 Corn V4, 16-18 in; Cowh 1-3 in; Vele 2-5 in;   2nd week 1.43 inches 
  Yeft 2-5 in; Vosg 3-6 in. 
 
Soil: Silty Clay; 3.9% OM; 7.0 pH   Cowh=Common waterhemp  
   Vele=Velvetleaf 
P=0.10   Yeft=Yellow foxtail  
   Vosg=Volunteer sorghum    
   VCRR=Visual Crop Response Rating 
    (0=no injury; 100=complete kill) 
  
 
Comments: Main objective was to evaluate using residual programs both pre and post for good weed control. All programs provided full season 
weed control even with above normal precipitation throughout the growing season. Moderate weed pressure as shown by the check having a 40 
percent yield reduction.   
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2014 
COMPARISON of COMPETITIVE STANDARDS in CORN 
Southeast Research Farm 
Treatment Rate/A 
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Pre                      
Tripleflex + Aatrex 1.5 qt + 0.75 qt 60 c 96 a 91 a 88 cd 99 a 94 a 69 d 99 a 99 a 186 ab 
Verdict 15 oz 38 d 96 a 96 a 80 e 98 a 93 a 18 e 99 a 99 a 147 bc 
Corvus + Aatrex 5.6 oz + 0.75 qt 92 a 96 a 96 a 97 a 99 a 99 a 94 a 98 ab 98 a 190 ab 
Lumax EZ 2.7 qt 64 c 96 a 95 a 86 d 99 a 99 a 68 d 99 a 99 a 174 ab 
                      
Pre & Post                      
Harness Xtra 6L &  
  RU Powermax + AMS 
1.8 qt &  
  1 qt + 3.4 lb 
59 c 96 a 83 ab 98 a 99 a 99 a 95 a 99 a 99 a 187 ab 
Degree Xtra &  
  RU Powermax + AMS 
3 qt &  
  1 qt + 3.4 lb 
25 d 96 a 39 d 98 a 99 a 99 a 95 a 99 a 99 a 182 ab 
Tripleflex &  
  RU Powermax + AMS 
1 qt &  
  1 qt + 3.4 lb 
70 bc 96 a 91 a 98 a 99 a 99 a 94 a 99 a 99 a 198 ab 
Verdict &  
  RU Powermax + AMS 
15 oz &  
  1 qt + 3.4 lb 
39 d 96 a 96 a 96 a 99 a 99 a 91 ab 97 b 97 a 199 a 
Corvus + Aatrex &  
  RU Powermax + AMS 
5.6 oz + 0.75 qt &  
  1 qt + 3.4 lb 
92 a 96 a 96 a 98 a 99 a 99 a 99 a 98 a 98 a 195 ab 
Lumax EZ &  
  RU Powermax + AMS 
2.7 qt &  
  1 qt + 3.4 lb 
60 c 96 a 96 a 98 a 99 a 99 a 95 a 98 a 99 a 189 ab 
Bicep II Magnum &  
  Halex GT 
1.5 qt &  
  1.8 qt 
59 c 96 a 76 b 96 a 99 a 99 a 89 ab 99 a 99 a 196 ab 
Cinch ATZ & Realm Q +  
  Abundit Extra + AMS 
2.6 qt & 4 oz +  
  47 oz + 3.4 lb 
82 ab 96 a 61 c 98 a 99 a 98 a 99 a 99 a 99 a 197 ab 
                      
Epost                      
RU Powermax + AMS +   
  Degree Xtra + Impact 
1 qt + 3.4 lb +  
  2.5 qt + 0.75 oz 
93 a 96 a 96 a 91 bc 99 a 97 a 81 c 99 a 99 a 183 ab 
Halex GT 1.8 qt 88 a 96 a 80 ab 93 b 99 a 96 a 85 bc 99 a 99 a 186 ab 
RU Powermax + AMS 1 qt + 3.4 lb 98 a 96 a 96 a 90 bc 93 b 89 b 73 d 85 c 89 b 188 ab 
                      
Check --- 0 e 0 b 0 e 0 f 0 c 0 c 0 f 0 d 0 c 139 c 
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2014 
COMPARISON of COMPETITIVE STANDARDS in CORN 
Southeast Research Farm 
 
 
RCB: 4 reps Precipitation:  
Variety: DKC 48-12 RIB  Pre: 1st week 1.61 inches  
Planting Date: 5/5/14   2nd week 0.06 inches 
Pre: 5/5/14  Epost: 1st week 1.35 inches 
Epost: 5/30/14 Corn V2, 4-6 in; Cowh 0.5-3 in; Vele 1-3 in.  2nd week 2.27 inches 
   Vosg 2-4 in; Yeft 1-3 in.  Post: 1st week 5.84 inches 
Post: 6/12/14 Corn V4, 16-18 in; Cowh 1-3 in; Vele 2-5 in.  2nd week 1.43 inches 
   Vosg 3-6 in; Yeft 2-5 in. 
 
Soil: Silty Clay; 3.9% OM; 7.0 pH Cowh=Common waterhemp 
 Vele=Velvetleaf 
 Yeft=Yellow foxtail 
 Vosg=Volunteer sorghum 
 
 P=0.10 
 
Comments: Main objective was to look at various programs for weed control. Preemergence followed 
by postemergence programs averaged seven bushels better than early postemergence alone. And 
preemergence followed by postemergence treatments were 19 bushels better than preemergence only 
programs. Check had a 30 percent yield reduction under moderate weed pressure.  
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2014 
BURNDOWN & RESIDUAL CONTROL with ALLUVEX in CORN 
Southeast Research Farm 
Treatment Rate/A 
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EPP*                       
Alluvex 1.5 oz  94 a 0 a 0 a 98 a 98 a 99 a 99 a 99 a 99 a 99 a 
Alluvex + Breakfree NXT 1.5 oz + 1.5 pt 95 a 0 a 0 a 98 a 98 a 99 a 95 b 99 a 99 a 97 a 
Alluvex + Breakfree NXT Lite 1.5 oz + 2 qt 87 b 0 a 0 a 98 a 98 a 99 a 98 ab 99 a 99 a 99 a 
Alluvex + Atrazine 1.5 oz + 24 oz 88 b 0 a 0 a 98 a 98 a 98 a 99 a 99 a 99 a 99 a 
Verdict + MSO 14 oz + 1% 95 a 0 a 0 a 89 b 89 b 99 a 97 ab 99 a 99 a 98 a 
                      
EPP & Post*                      
Alluvex & Resolve Q 1.5 oz & 1.25 oz 95 a 0 a 0 a 97 a 98 a 99 a 99 a 99 a 99 a 99 a 
Alluvex & Realm Q 1.5 oz & 4 oz 96 a 0 a 0 a 97 a 98 a 98 a 96 ab 99 a 99 a 99 a 
                      
Check --- 0 c 0 a 0 a 0 c 0 c 0 b 0 c 0 b 0 b 0 b 
                      
*Abundit Extra + AMS (32 oz + 2 lb) applied EPP and Post with all treatments except check. 
 
RCB: 4 reps Precipitation:  
Variety: DKC 48-12  EPP: 1st week 1.61 inches  
Planting Date: 5/21/14   2nd week 0.06 inches 
EPP: 5/5/14 Dali 3-8 in; Dobr 2-4 in; Colq 0.5-1 in.  Post: 1st week 2.55 inches 
Post: 6/25/14 Corn V5, 20-24 in; Cowh 0.25-5 in.   2nd week 0.00 inches 
  
Soil: Silty Clay; 3.5% OM; 6.7 pH Dali=Dandelion 
 Dobr=Downy brome 
 Cowh=Common waterhemp 
 Colq=Common lambsquarters 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill)  
   
 P=0.10 
 
Comments: Main objective was to look at burndown weed control in no-till. All treatments provided 
season long control of seedling and one year established dandelions. Weed pressure was moderate to 
light.   
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2014 
POSTEMERGENCE BROADLEAF OPTIONS in CORN 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 e 0 d 0 d 0 c 0 d 0 e 141 b 
                
Epost*                
Clarity 8 oz 96 ab 75 c 0 d 0 c 97 a 95 a 155 ab 
Clarity + Atrazine 8 oz + 1 pt 97 a 87 ab 0 d 0 c 99 a 98 a 156 ab 
Buctril 1 pt  98 a 83 bc 0 d 0 c 96 a 94 a 161 ab 
Buctril + Atrazine 1 pt + 1 pt 99 a 87 ab 0 d 0 c 99 a 96 a 157 ab 
Callisto + COC + AMS 3 oz + 1% + 2.5 lb 99 a 99 a 0 d 0 c 95 a 97 a 164 ab 
Callisto + Atrazine + COC + AMS 3 oz + 1 pt + 1% + 2.5 lb 98 a 98 a 0 d 0 c 99 a 98 a 160 ab 
Laudis + MSO + AMS 3 oz + 1% + 1.5 lb 99 a 96 a 0 d 0 c 97 a 97 a 176 a 
Laudis + Atrazine + MSO + AMS 3 oz + 1 pt + 1% + 1.5 lb 99 a 97 a 0 d 0 c 99 a 99 a 174 a 
2,4-D amine 1 pt 99 a 76 c 33 b 23 b 50 c 73 d 96 c 
2,4-D amine + Atrazine 1 pt + 1 pt 99 a 84 bc 50 a 68 a 73 b 80 c 80 d 
Aim EC + NIS 1 oz + 0.25% 93 bc 99 a 15 c 0 c 90 a 90 ab 159 ab 
Aim EC + Atrazine + NIS 1 oz + 1 pt + 0.25% 98 a 96 a 11 c 0 c 98 a 98 a 156 ab 
Cadet + NIS 0.9 oz + 0.25% 96 ab 95 a 0 d 0 c 89 a 87 b 155 ab 
Cadet + Atrazine + NIS 0.9 + 1 pt + 0.25% 97 a 99 a 0 d 0 c 96 a 97 a 171 ab 
Realm Q + COC + AMS 4 oz + 1% + 2 lb 99 a 99 a 0 d 0 c 87 a 99 a 164 ab 
Realm Q + Atrazine +  
  COC + AMS 
4 oz + 1 pt +  
  1% + 2 lb 
99 a 99 a 0 d 0 c 96 a 99 a 161 ab 
Hornet + COC 3 oz + 1% 91 d 93 ab 0 d 0 c 98 a 95 a 166 ab 
Hornet + Atrazine + COC 3 oz + 1 pt + 1% 92 cd 95 a 0 d 0 c 99 a 97 a 150 ab 
                
*Alachlor (2 qt/A) applied Pre to all treatments including check. 
 
RCB: 4 reps Precipitation:  
Variety: DKC 48-12 RIB  Pre: 1st week 1.61 inches  
Planting Date: 5/5/14   2nd week 0.06 inches 
Pre: 5/5/14  Post: 1st week 5.84 inches 
Post: 6/12/14 Corn V4, 16-18 in; Cowh 2-4 in;    2nd week 1.43 inches 
  Vele 2-10 in; Kocz 3-8 in. 
  
Soil: Silty Clay; 4.0% OM; 7.8 pH Cowh=Common waterhemp 
 Vele=Velvetleaf 
P=0.10 Kocz=Kochia 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
   
 
Comments: Main objective was to look at weed control of traditional broadleaf chemicals with and 
without atrazine and without the addition of glyphosate. All treatments except 2,4-D provided season long 
broadleaf control. High winds following postemergence application caused severe injury in the 2,4-D 
plots, which resulted in reduced ground shading and allowed late season broadleaf weed emergence. 
Alachlor provided early season grass control but due to heavy rain, late season grass was present in all 
plots.  
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2014 
ROUNDUP READY SOYBEAN DEMONSTRATION 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 f 0 d 0 c 0 d 0 e 27 e 
              
PPI & Post              
Treflan & Roundup Powermax + AMS 1.5 pt & 22 oz + 2 qt 86 e 98 a 99 a 0 d 97 bcd 46 d 
Prowl H2O & Roundup Powermax + AMS 2.6 pt & 22 oz + 2 qt 85 e 96 bc 99 a 0 d 97 cd 49 cd 
Pursuit Plus & Roundup Powermax +AMS 2.5 pt & 22 oz + 2 qt 87 de 97 ab 98 a 0 d 97 a-d 46 d 
              
Pre & Post              
Sonic &  
  Flexstar + Select Max + COC 
7 oz &  
 0.75 pt + 12 oz + 0.25% 
99 a 99 a 99 a 1 cd 99 a 59 ab 
Authority MTZ &  
  Avalanche Ultra + Section + NIS 
14 oz &  
 1.5 pt + 7 oz + 0.25% 
98 a 99 a 97 a 3 c 99 a 54 abc 
Authority MTZ &  
  Cobra + Select Max + COC 
14 oz &  
 12.5 oz+14 oz + 1 pt 
98 a 99 a 93 b 15 a 99 a 50 bcd 
Sequence &  
  Flexstar GT + MSO + AMS 
2.5 pt &  
 3.5 pt + 1% + 1.7 lb 
88 de 99 a 99 a 8 b 99 ab 55 abc 
Prefix & Touchdown Total + AMS 2 pt & 32 oz + 1.7 lb 96 ab 99 a 99 a 0 d 99 a 57 abc 
Boundary &  
  Flexstar GT + MSO + AMS 
1.8 pt &  
 3.5 pt + 1% + 1.7 lb 
99 a 99 a 99 a 9 b 99 a 54 abc 
Warrant &  
  Roundup Powermax + AMS 
1.5 qt &  
  22 oz + 2 qt 
90 cd 99 a 98 a 0 d 99 ab 59 ab 
Sonic &  
  Durango DMA + AMS 
3 oz &  
  24 oz + 2.5% 
98 a 99 a 99 a 0 d 99 ab 57 abc 
Sonic &  
  Durango DMA + Firstrate + AMS 
3 oz &  
 24 oz + 0.3 oz + 2.5% 
98 a 99 a 99 a 0 d 99 a 57 abc 
Authority MTZ &  
  Roundup Powermax + AMS 
11 oz &  
  22 oz + 2 qt 
96 ab 99 a 99 a 0 d 99 a 56 abc 
Spartan &  
  Roundup Powermax + AMS 
6 oz &  
  22 oz + 2 qt 
97 ab 99 a 98 a 0 d 99 a 54 abc 
Valor &  
  Roundup Powermax + AMS 
2 oz &  
  22 oz + 2 qt 
94 bc 99 a 99 a 0 d 98 ab 60 a 
Valor + Dimetric &  
  Roundup Powermax + AMS 
2 oz + 5.33 oz &  
  22 oz + 2 qt 
98 a 99 a 99 a 0 d 99 a 60 a 
Surveil V + Surveil FR &  
  Durango DMA + AMS 
2 oz + 0.4 oz &  
  24 oz + 2.5% 
98 a 99 a 99 a 0 d 99 ab 59 ab 
Enlite &  
  Roundup Powermax + AMS 
2.8 oz &  
  22 oz + 2 qt 
99 a 99 a 99 a 0 d 99 a 56 abc 
Fierce &  
  Roundup Powermax + AMS 
3 oz &  
  22 oz + 2 qt 
99 a 99 a 99 a 0 d 99 a 59 ab 
Sharpen &  
  Roundup Powermax + AMS 
1 oz &  
  22 oz + 2 qt 
89 de 99 a 98 a 0 d 99 ab 60 a 
Zidua + Verdict &  
  Roundup Powermax + AMS 
2.5 oz + 5 oz &  
  22 oz + 2 qt 
97 a 99 a 99 a 0 d 99 ab 56 abc 
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2014 
ROUNDUP READY SOYBEAN DEMONSTRATION 
Southeast Research Farm 
 
Treatment Rate/A 
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Epost              
Anthem+Roundup Powermax+AMS 7 oz + 2 oz+2 qt 99 a 99 a 99 a 0 d 99 ab 56 abc 
Warrant+Roundup Powermax+AMS 2.5 pt+22 oz+2qt 98 a 99 a 99 a 0 d 99 ab 57 abc 
Roundup Powermax + AMS 22 oz + 2 qt 99 a 95 c 98 a 0 d 96 d 57 abc 
              
Epost & Post              
Roundup Powermax + AMS &  
  Roundup Powermax + AMS 
22 oz + 2 qt &  
  22 oz + 2 qt 
99 a 99 a 99 a 0 d 98 abc 58 abc 
              
RCB: 4 reps Precipitation:  
Variety: AG 2134  Pre: 1st week 0.35 inches  
Planting Date: 5/21/14   2nd week 1.35 inches 
PPI/Pre: 5/21/14  Epost: 1st week 2.55 inches 
Epost: 6/25/14 Soy 4 tri, 6-8 in; Cowh 1-7 in; Vele 2-5 in.   2nd week 0.00 inches 
Post: 7/10/14 Soy 14-16 in; Cowh 4-15 in; Vele 2-16 in.  Post: 1st week 0.76 inches 
   2nd week 0.00 inches 
Soil: Silty Clay Loam; 3.7% OM; 7.2 pH Cowh=Common waterhemp 
 Vele=Velvetleaf 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
   
 P=0.10 
 
Comments: The main objective was to compare ppi and preemergence treatments followed by 
postemergence along with total post programs. The early evaluation shows weed control from pre 
treatments alone before glyphosate application. Moderate weed pressure as check yield was reduced by 
over 50 percent. Some yield variation due to standing water on some plots for a week in early July.  
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2014 
LIBERTY LINK SOYBEAN DEMONSTRATION 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 c 0 c 0 b 0 b 0 b 0 c 35 b 
                
Pre & Epost                
Valor &  
  Liberty + Zidua + AMS 
3 oz &  
  29 oz + 2 oz + 1.7lb 
99 a 6 b 99 a 99 a 99 a 99 a 60 a 
                
Pre & Post                
Authority First &  
  Liberty + AMS 
6.5 oz &  
  29 oz + 1.7 lb 
96 b 0 c 99 a 99 a 99 a 99 a 59 a 
Fierce &  
  Liberty + AMS 
4 oz &  
  29 oz + 1.7 lb 
98 a 0 c 99 a 99 a 99 a 99 a 58 a 
Optill + Outlook (Optill Pro) &  
  Liberty + AMS 
2 oz + 10 oz &  
  29 oz + 1.7 lb 
99 a 0 c 99 a 99 a 99 a 99 a 59 a 
Surveil V + Surveil FR &  
  Liberty + AMS 
2.5 oz + 0.5 oz &  
  29 oz + 1.7 lb 
98 a 0 c 99 a 99 a 99 a 99 a 61 a 
                
Epost & Post                
Liberty + Prefix + AMS &  
  Liberty + AMS 
29 oz + 2 pt + 1.7lb &  
  29 oz + 1.7 lb 
99 a 14 a 99 a 99 a 99 a 96 b 57 a 
Liberty + Prefix + AMS &  
  Liberty + Warrant + AMS 
29 oz + 2 pt + 1.7lb &  
  29 oz + 3 pt + 1.7 lb 
99 a 15 a 99 a 99 a 99 a 97 b 57 a 
                
RCB: 4 reps Precipitation:  
Variety: LC 2082  Pre: 1st week 0.35 inches  
Planting Date: 5/21/14   2nd week 1.35 inches 
Pre: 5/21/14  Epost: 1st week 2.55 inches 
Epost: 6/25/14 Soy 4 tri, 6-8 in; Cowh 1-7 in; Vele 2-5 in.   2nd week 0.00 inches 
Post: 7/10/14 Soy 14-16 in; Cowh 4-15 in; Vele 2-16 in.  Post: 1st week 0.76 inches 
   2nd week 0.00 inches 
 
Soil: Silty Clay Loam; 3.7% OM; 7.2 pH Cowh=Common waterhemp 
 Vele=Velvetleaf 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
   
 P=0.10 
 
Comments: Main objective was to compare Liberty link soybean treatments. All treatments provided 
season long control. Moderate weed pressure as check yield was reduced by 40 percent.  
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2014 
BURNDOWN & RESIDUAL CONTROL with AFFORIA 
Southeast Research Farm 
Treatment Rate/A 
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EPP*                     
Afforia  2.5 oz  81 ab 62 b 96 a 95 a 98 ab 95 a 99 ab 95 c 97 a 
Afforia  3.75 oz  85 a 73 a 97 a 97 a 98 ab 98 a 99 a 98 ab 99 a 
Afforia + Zidua 2.5 oz + 1.5 oz  85 a 70 ab 97 a 96 a 99 a 97 a 99 a 97 ab 97 a 
                    
Valor  2 oz  73 c 68 ab 97 a 97 a 97 b 70 b 99 ab 97 ab 99 a 
Panoflex  0.6 oz  66 d 65 ab 84 c 95 a 98 ab 96 a 99 ab 97 bc 97 a 
                    
Fierce  3 oz  80 ab 67 ab 96 a 98 a 98 ab 63 c 98 b 97 ab 98 a 
Authority First  6.45 oz  77 bc 72 a 91 b 97 a 98 ab 93 a 99 ab 99 a 99 a 
                    
EPP & Post*                    
Afforia & Cinch  2.5 oz & 1 pt  83 ab 70 ab 95 a 97 a 98 ab 95 a 99 a 98 ab 98 a 
                    
                    
Check --- 0 e 0 c 0 d 0 b 0 c 0 d 0 c 0 d 0 b 
                    
*Abundit Extra + AMS (32 oz + 2 lb) applied EPP and Post with all treatments except check. 
 
RCB: 3 reps Precipitation:  
Variety: AG 2134  EPP: 1st week 0.03 inches  
Planting Date: 5/23/14   2nd week 0.35 inches 
EPP: 5/14/14 Dali 6-10 in diameter blooming  Post: 1st week 0.00 inches 
   Blgr 6-9 in; Ftba 6-8 in; Cowh 0.5-2 in.   2nd week 0.76 inches 
Post: 7/3/14 Cowh 0.5-2 in. 
  
Soil: Silty Clay; 3.9% OM; 7.0 pH Blgr=Bluegrass 
 Dali=Dandelion 
 Ftba=Foxtail barley 
 Cowh=Common waterhemp  
   
 P=0.10 
 
Comments:  Main objective was to evaluate Afforia for suppression and control of dandelion in 
soybeans. Treatments were slow acting on dandelions but kept them from developing. Dandelion growth 
was suppressed as soybean canopy developed. Light to moderate weed pressure.  
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PREEMERGENCE TANK-MIX PARTNERS in SOYBEANS 
Southeast Research Farm 
Treatment Rate/A 
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Pre            
Warrant 1.5 qt 0 a 86 c 81 d 30 cd 35 a 
Valor 2 oz 0 a 95 a 81 d 86 b 44 a 
Valor 3 oz 0 a 96 a 88 a-d 98 a 50 a 
Valor XLT 3 oz 0 a 96 a 83 cd 98 a 40 a 
Valor XLT 4.5 oz 0 a 99 a 94 a-d 98 a 50 a 
Authority Maxx 7 oz 0 a 99 a 99 a 89 b 46 a 
Tricor 5.33 oz 0 a 90 b 70 e 35 c 40 a 
            
Warrant + Valor 1.5 qt  + 2 oz 0 a 95 a 91 a-d 93 ab 46 a 
Warrant + Valor 1.5 qt  + 3 oz 0 a 98 a 91 a-d 99 a 44 a 
Warrant + Valor XLT 1.5 qt  + 3 oz 0 a 99 a 95 abc 99 a 48 a 
Warrant + Valor XLT 1.5 qt  + 4.5 oz 0 a 99 a 96 ab 99 a 39 a 
Warrant + Authority Maxx 1.5 qt  + 7 oz 0 a 99 a 98 a 86 b 49 a 
Warrant + Tricor 1.5 qt  + 5.33 oz 0 a 96 a 84 bcd 25 d 43 a 
Fierce 3.75 oz 0 a 99 a 98 a 99 a 47 a 
Prefix 1 qt 0 a 96 a 91 a-d 25 d 33 a 
            
Check --- 0 a 0 d 0 f 0 e 27 a 
            
RCB: 4 reps Precipitation:  
Variety: AG 2134  Pre: 1st week 0.35 inches  
Planting Date: 5/21/14   2nd week 1.35 inches 
Pre: 5/21/14   
 
Soil: Silty Clay Loam; 3.7% OM; 7.2 pH Cowh=Common waterhemp 
 Vele=Velvetleaf 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
 P=0.10 
 
Comments: Main objective was to look at preemergence treatments for soybean weed control. 
Moderate weed pressure. Test was somewhat variable due to standing water for over a week in the first 
part of July. Several treatments provided excellent control of velvetleaf.   
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2014 
PANTHER + PURSUIT RATIOS in SOYBEANS 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 e 0 d 0 d 0 d 0 e 0 d 30 c 
                
Pre                
Panther 2 oz 98 a 98 a 97 a 94 b 92 a 93 b 51 a 
Panther 2.5 oz 97 a 98 a 94 a 94 ab 86 b 93 b 50 a 
                
Pursuit 4 oz 96 a 71 c 71 c 98 a 28 d 97 a 38 b 
Metribuzin 75DF 6 oz 86 d 91 b 95 a 88 c 94 a 83 c 49 a 
                
Panther + Pursuit 2 oz + 4 oz 98 a 98 a 97 a 99 a 95 a 99 a 52 a 
Panther + Pursuit + Metribuzin 75DF 2 oz + 4 oz + 6 oz 98 a 98 a 99 a 99 a 99 a 99 a 53 a 
                
Panther + Pursuit 2 oz + 3.2 oz 98 a 98 a 98 a 99 a 99 a 98 a 54 a 
Panther + Pursuit + Metribuzin 75DF 2 oz + 3.2 oz + 6 oz 98 a 98 a 99 a 99 a 98 a 99 a 52 a 
                
Panther + Pursuit 2.5 oz + 4 oz 98 a 98 a 98 a 99 a 97 a 99 a 51 a 
Panther + Pursuit + Metribuzin 75DF 2.5 oz + 4 oz + 7.5 oz 98 a 98 a 99 a 99 a 98 a 99 a 52 a 
                
Authority Assist 8 oz 94 b 98 a 96 a 98 a 98 a 98 a 52 a 
Optill 1.5 oz 91 c 92 ab 88 b 97 a 80 c 98 a 47 a 
                
RCB: 4 reps Precipitation:  
Variety: AG 2134  Pre: 1st week 0.35 inches  
Planting Date: 5/21/14   2nd week 1.35 inches 
Pre: 5/21/14   
 
Soil: Clay; 3.8% OM; 7.4 pH Cowh=Common waterhemp 
 Vele=Velvetleaf 
  
 P=0.10 
 
Comments:  Main objective was to evaluate Panther and Pursuit and metribuzin in different 
combinations. Moderate weed pressure with check yield reduced by 40 percent. Several treatments 
provided season long control of waterhemp and velvetleaf. 
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2014 
AUTHORITY & ANTHEM PROGRAMS in SOYBEANS 
Southeast Research Farm 
Treatment Rate/A 
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Pre & Post                
Authority First & Select + COC 6.4 oz & 10 oz + 1% 97 a 97 a 99 a 99 a 99 a 99 a 54 a 
Authority First + Anthem &  
  Select + COC 
6.4 oz + 8 oz &  
  10 oz + 1% 
98 a 98 a 99 a 99 a 99 a 99 a 52 a 
Authority Assist & Select + COC 9 oz & 10 oz + 1% 98 a 98 a 98 a 99 a 99 a 99 a 55 a 
Fierce & Select + COC 3.75 oz & 10 oz + 1% 97 a 96 a 94 b 99 a 99 a 99 a 45 a 
Optill + Outlook (Optill Pro) &  
  Select + COC 
2 oz + 10 oz &  
  10 oz + 1% 
96 a 98 a 98 a 98 a 98 a 99 a 52 a 
Authority MTZ + Accolade &  
  Select + COC 
14 oz + 1.33 oz &  
  10 oz + 1% 
97 a 98 a 98 a 99 a 99 a 99 a 52 a 
                
Pre & Epost                
Authority First &  
  Anthem + Roundup Powermax + AMS 
6.4 oz &  
  8 oz + 22 oz + 1.7 lb 
98 a 98 a 99 a 99 a 99 a 99 a 54 a 
                
Epost                
Warrant + Roundup Powermax + AMS 1.5 pt + 22 oz + 1.7 lb --  --  99 a 99 a 99 a 99 a 54 a 
Anthem + Roundup Powermax + AMS 8 oz + 22 oz + 1.7 lb --  --  99 a 99 a 99 a 99 a 52 a 
                
Post                
Marvel + RU Powermax + COC + AMS 6 oz + 22 oz + 1% + 1.7 lb --  --  99 a 99 a 99 a 99 a 52 a 
                
Check --- 0 b 0 b 0 c 0 b 0 b 0 b 36 b 
                
RCB: 4 reps Precipitation:  
Variety: AG 2134  Pre: 1st week 0.35 inches  
Planting Date: 5/21/14   2nd week 1.35 inches 
Pre: 5/21/14  Epost: 1st week 2.55 inches 
Epost: 6/25/14 Soy 4 tri, 8-10 in; Cowh 1-4 in; Vele 1-4 in.  2nd week 0.00 inches 
Post: 7/3/14 Soy 12-14 in; Cowh 1-4 in; Vele 1-4 in.  Post: 1st week 0.00 inches 
   2nd week 0.76 inches 
 
Soil: Clay; 3.8% OM; 7.4 pH Cowh=Common waterhemp 
 Vele=Velvetleaf 
   
 P=0.10 
 
Comments: Main objective of study was to evaluate Authority mixes and Anthem compared to other 
industry standards. All treatments provided season long control of waterhemp and velvetleaf. Moderate 
weed pressure. Check yield was reduced by 35 percent.  
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2014 
AVALANCHE ULTRA with ADJUVANTS 
Southeast Research Farm 
Treatment Rate/A 
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Post            
Roundup Powermax + Avalanche Ultra +  
  Class Act NG 
12 oz + 1 pt +  
  2.5% 
99 a 94 a 15 a 99 a 99 a 
Roundup Powermax + Avalanche Ultra +  
  Class Act NG + Superb HC 
12 oz + 1 pt +  
  2.5% + 1 pt 
99 a 95 a 15 a 99 a 94 a 
Roundup Powermax + Avalanche Ultra +  
  Class Act NG + Superb HC + Interlock 
12 oz + 1 pt +  
  2.5% + 1 pt + 4 oz 
99 a 95 a 15 a 99 a 97 a 
            
Roundup Powermax + Avalanche Ultra +  
  Class Act NG + Superb HC 
12 oz + 1 pt +  
  2.5% + 0.25% 
99 a 91 a 15 a 99 a 85 a 
Roundup Powermax + Avalanche Ultra +  
  Class Act NG + Superb HC 
12 oz + 1 pt +  
  2.5% + 0.5% 
99 a 97 a 15 a 99 a 94 a 
Roundup Powermax + Avalanche Ultra +  
  Class Act NG + Superb HC + Interlock 
12 oz + 1 pt +  
  2.5% + 0.5% + 4 oz 
99 a 96 a 15 a 99 a 93 a 
            
Roundup Powermax + Avalanche Ultra +  
  Class Act NG + Destiny HC 
12 oz + 1 pt +  
  2.5% + 0.25% 
98 a 94 a 15 a 99 a 96 a 
Roundup Powermax + Avalanche Ultra +  
  Class Act NG + Destiny HC 
12 oz + 1 pt +  
  2.5% + 0.5% 
98 a 94 a 15 a 99 a 95 a 
            
Check --- 0 b 0 b 0 b 0 b 0 b 
            
RCB: 4 reps Precipitation:  
Variety: Pioneer 92Y83  Post: 1st week 0.00 inches  
Planting Date: 5/21/14   2nd week 0.76 inches 
Post: 7/3/14 Soy 4 tri, 10 in; Cowh 3-12 in; Vele 4-9 in.   
 
Soil: Clay; 3.8% OM; 7.4 pH Cowh=Common waterhemp 
 Vele=Velvetleaf 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
  
 P=0.10 
 
Comments: Main objective was to evaluate Avalanche Ultra in tank-mixes. Moderate velvetleaf and 
waterhemp pressure. All treatments provided above 90 percent control of weeds. All treatments had slight 
leaf burn with high humidity at application.  
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2014 
HUSKIE WEED CONTROL in SORGHUM 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 e 0 c 0 b 0 c 0 c 0 a 59 b 
                
Post                
Huskie + Atrazine +  
  AMS + NIS + Iron Chelate 
16 oz + 1 pt +  
  1 lb + 0.25% + 16 oz 
28 ab 99 a 12 a 98 a 98 a 0 a 100 a 
Huskie + Atrazine + AMS + NIS 16 oz + 1 pt + 1 lb + 0.25%  33 a 99 a 12 a 97 a 99 a 0 a 99 a 
                
Huskie + Atrazine + 2,4-D ester +  
  AMS + NIS + Iron Chelate 
13 oz + 1 pt + 4 oz +  
  1 lb + 0.25% + 13 oz 
22 c 99 a 8 a 99 a 99 a 0 a 97 a 
Huskie + Atrazine + Banvel +  
  AMS + NIS + Iron Chelate 
13 oz + 1 pt + 4 oz +  
  1 lb + 0.25% + 13 oz 
15 d 99 a 8 a 99 a 99 a 0 a 98 a 
                
Huskie + Atrazine + Starane Ultra +  
  AMS + NIS + Iron Chelate 
13 oz + 1 pt + 3 oz +  
  1 lb + 0.25% + 13 oz 
25 bc 98 a 12 a 98 a 99 a 0 a 96 a 
Huskie + Atrazine + Starane Ultra +  
  AMS + NIS 
13 oz + 1 pt + 4 oz +  
  1 lb + 0.25% 
28 ab 97 a 8 a 97 a 99 a 0 a 92 a 
Atrazine + Buctril 1 pt + 1 pt 0 e 84 b 0 b 89 b 85 b 0 a 79 a 
                
RCB: 3 reps Precipitation:  
Variety: DKS 28-05  Post: 1st week 0.76 inches  
Planting Date: 6/13/14   2nd week 0.00 inches 
Post: 7/10/14  Sorghum 4-10 in; Cowh 2-5 in.   
  
Soil: Silty Clay; 3.9% OM; 7.0 pH Cowh=Common waterhemp 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill)  
   
 P=0.10 
 
Comments: Main objective was to evaluate broadleaf weed control in sorghum. Moderate weed 
pressure as check yield was reduced by 40 percent. Excellent waterhemp control with Huskie treatments, 
with no lasting effects of early season visual crop response.   
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Outlook on Grain Prices –          
One Man’s Opinion                           
Douglas Johnson∗, Southeast Farm 
I spent several days looking to find good news 
for the grain markets for the next year. I did not 
find much. The big news is the drop in oil 
prices. In the last six months they have dropped 
from $107 a barrel to around $45 a barrel today 
(January 15, 2015). While that is great news for 
the drivers among us, that also affects the price 
of ethanol. Ethanol production takes about 40% 
of the corn supplies for the year. 
Right now, ethanol is higher priced than 
gasoline on the Chicago Board of Trade 
(CBOT). Normally, the price of ethanol rarely 
exceeds the price of the 10% blended gas. 
Recently, it’s been as high as 1.4 times the 
blended price. Even though it’s higher than the 
blended price, it’s still the cheapest additive to 
raise the octane of the blend to the levels 
needed. Right now, the United States uses 135 
billion gallons of gas a year. This locks in a 10% 
blend amount of 13.5 billion gal/yr. What is 
really at risk in ethanol is the half billion gallons 
a year that is exported. If oil keeps falling, the 
price of ethanol will follow. No “expert” I found 
thinks the bottom in the oil market is in sight. 
The mess in Russia and Ukraine is keeping grain 
off the world market. A lot of corn is exported 
from there. The sanctions against Russia, falling 
                                                          
∗ Corresponding author: douglas.johnson@sdstate.edu 
oil prices, and the ongoing civil war make the 
whole world a less safe place. It is really hard to 
know what Russia will do to “solve” the whole 
thing. 
China’s economy is slowing down. It is still 
importing a lot of grain, especially soybeans, 
which is positive.  Japan is officially in 
recession. Europe is very close to the same 
thing, or maybe already there. There is potential 
turmoil over Greece in the Eurozone.. The 
USA’s economy is reported to be improving in 
spite of all the bad news in the rest of the world. 
It is hard to believe, but maybe it is true. 
Stranger things have happened all the time. 
While there are some positives in the world’s 
economy, there are a lot of negatives. Some of 
the negatives are downright scary. I have not 
touched on Africa, the Middle East, South 
America, and the rest of the world. Most of these 
places are further away from our thoughts, but 
very important. You never know where trouble 
will be next. 
The fuel prices should be cheaper this spring. 
That should give a break to farm costs in the 
near term. Nitrogen fertilizer is produced from 
natural gas. Right now, fertilizer prices are 
forecast to be flat. If energy prices continue to 
drop, the price may start to fall. I have not heard 
of any other input that is forecast to fall. It 
should be hard for input prices to raise much, if 
at all. I know every farmer that rents land thinks 
rental rates should come down. However, rent 
tends to take a while to come down. As long as 
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someone else will pay the price, rents won’t 
reduce; and right now I suspect that there are 
still people who would take the land away from 
almost anyone. Only when no one will pay the 
price, will rent fall.  
The livestock sector is a positive for the grain 
markets. On January 13, 2015, the CBOT had 
feeder cattle at $2.13/lb. and fed cattle were 
$1.60/lb. There were 2% more hogs in the 
inventory. They are going to be consuming 
grain. With grain fairly cheap compared to 
livestock, the slaughter weights may be heavier 
than now and that will use up extra grain. 
Soybean exports are going at record pace, which 
is good because supplies are near record. And 
South America is looking at good chances of an 
excellent crop. 
At the present time, USDA projects soybean 
prices for the 2014-2015 marketing year to be 
between $9.45 and $10.95/bu. Corn is projected 
to be between $3.35 and $3.95 a bushel. Corn 
for the year is thought to equal 14.216 billion 
bushels (a record amount). In the 2012-2013 
year, corn averaged $6.89/bu. This year’s 
numbers makes it a whole new game. Soybeans 
will be around breakeven and corn will probably 
be below production costs. DTN’s figure for 
2014 corn production cost is $3.00/bu. (no land 
costs). Their formula for this marketing year 
prices is between 100% and 150% of the cost of 
production ($3.00), which equals $3.00/bu. to 
$4.50/bu. No matter whose figures you use, 
there is not going to be a whole lot of money to 
be made in grains. If you own some land without 
much debt, you will hold even or advance a 
little. If you have higher land costs, and still hold 
grain, be very careful. Your only choice may be 
to make the hit as small as possible. If the 
market gives you a breakeven, or more, you 
might want to sell at least enough to protect 
yourself. Think real hard about waiting for a big 
run up in prices. There is very little information 
that suggests it will happen. I remember some 
beans, back in the 1970’s or 80’s, stored in an 
area elevator. The bid was somewhere around 
$12.00/bu. and the guy passed. The price started 
dropping. A couple of years later, the storage 
due and the current bid matched at a much lower 
number. The elevator closed the account and 
took the beans. Kind of extreme, but it doesn’t 
always pay to wait for a better price. Good luck. 
This year you will needed a lot of it. 
 
